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I.— On  Trunle  Drainage.    By  John  Algernon  Clarke. 
Prize  Essay. 

WE  have  not  to  comb?tt  in  this  Essay  that  unbusiness-like  style 
of  husbandry  so  frequently  found  to  neglect  the  internal 
ditches  of  a  farm,  allowing  them  to  remain  choked  with  a  semi- 
aquatic,  semi-sylvan  growth  of  weeds,  bramble,  and  underwood,. 
Our  business  is  with  the  natural  or  anciently-excavated  water- 
courses, over  which  individual  occupiers  and  landowners  have  only 
alimited  control,  including  the  minor  drains  and  rivulets  into  which 
our  farm-ditches  discharge,  together  with  mill-streams  and  rivers  of 
all  degrees  of  magnitude.  We  have  to  discuss  the  questions — Are 
these  channels  at  present  equal  to  the  duty  of  carrying  off  all  the 
waters  that  an  improving  agriculture  may  have  to  void  ?  Can 
they  be  made  of  sufficient  capacity  for  our  purpose  ?  and  on  whom 
ought  to  devolve  the  task  of  adapting  these  "  public  sewers  "  of 
nature's  providing  to  the  ever-increasing  demand  for  a  well-dried 
soil?  The  momentous  importance  of  these  inquiries  is  felt 
wherever  our  waters  flow :  disaster  visits  the  upland  valleys 
from  the  sudden  descent  of  swollen  becks  ;  and  our  rivers  periodi- 
cally inundate  the  lower  plains  through  which  they  pass.  Nor 
are  the  husbandmen  upon  the  hills  uninterested  in  the  question : 
the  lofty  turnip  and  com  land  being  commonly  associated  with 
Wet  meadows  in  the  vales. 

Now  we  cannot  give  a  minute  outline  of  the  hydrography  of  this 
I^ingdom,  or  cast  up  the  number  of  acres  in  want  of  a  better  out- 
fall ;  but  we  may  present  a  summary  of  facts  illustrating  the  univer- 
sality of  defects  in  our  trunk  drainage,  at  least  as  to  the  principal 
streams  and  their  tributaries.  Let  us  first  observe  that  tlie  direc- 
tion of  the  hill  and  mountain  chains  influences  both  the  lines  of 
the  rivers,  and  the  quantity  and  force  of  water  discharged.     The 
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Cumbrian,  Welsh,  and  other  western  mountains,  occasion  a  fall  o 
rain  in  the  western  counties  50  per  cent,  greater  than  in  th( 
midland  and  eastern  districts :  some  impervious  rocks  also  shec 
off  the  rains  and  melting  snows  in  torrents,  while  fissured  strata 
cleaved  slate,  and  absorbent  chalk  or  sandstone,  imbibe  a  large 
portion  of  the  downfall,  throwing  much  of  it  out  again  upon  tin 
clay  valleys.  The  great  surplus  of  water,  not  lost  by  evaporation 
escaping  from  the  western  or  central  watershed  runs  toward  the 
sea  in  a  generally  easterly  direction :  the  largest  English  rivers 
excepting  the  Severn,  emptying  upon  the  low  east  coast ;  ant 
those  of  Scotland,  all  but  the  Clyde,  following  the  same  course 
Of  English  rivers,  the  principal  points  of  delivery  are  tin 
estuaries  of  the  Humber,  Wash,  Thames,  and  Severn;  their  re- 
spective drainage  areas  being  very  large.  The  Yorkshire  Ouse 
the  Trent,  and  other  Humber  rivers  radiate  into  Westmoreland 
Staffordshire,  Warwickshire,  Leicestershire,  including  also  Derby 
shire  aqd  Nottinghamshire ;  traversing  broad  meadows  through- 
out their  course.  The  sluggish  Wash  rivers,  the  Ouse,  Nene 
Welland,  &c.,  embrace  in  their  system  of  flat  valleys  parts  o 
Lincolnshire,  Rutland,  Leicestershire,  Northamptonshire,  Bed 
fordshire,  Buckinghamshire,  Huntingdonshire,  Cambridgeshire 
Suffolk,  and  Norfolk.  This  Thames  and  its  feeders  extend  inlanc 
into  Buckinghamshire,  Oxfordshire,  Gloucestershire,  Wiltshire 
Berkshire,  Hampshire,  besides  Surrey,  Middlesex,  Kent,  anc 
Essex, — fringed  with  peaty  or  more  solid  wet  lands.  The  Severn 
stretching  back  through  the  counties  of  Gloucester,  Worcester 
and  Salop,  into  Warwickshire,  Staffordshire,  and  Montgomery- 
shire, with  the  Wye  and  other  tributaries  ramifying  through  th< 
(Counties  of  Monmouth,  Hereford,  Radnor,  and  Brecknock,  brin^ 
down  the  rapid  floods  from  the  Welsh  mountains,  and  frequently 
deluge  large  tracts  of  the  wide-spreading  plains.  In  addition  t< 
these  chief  drains  of  the  central  counties  we  have  streams  fron 
the  Lake  district,  the  Welsh  high  lands,  and  the  southern,  eastern 
and  northern  provinces,  aggregating  into  considerable  estuarie 
round  the  coast-line ;  such  as  the  Eden,  Lune,  Ribble,  Mersey 
Dee,  Conway,  Towy,  Taff,  Usk,  Avon,  Parret,  Taw,  Tamai 
Dart,  Exe,  Test,  Arun,  Rother,  Stour,  Medway,  Crouch 
Blackwater,  Colne,  Orwell,  Yar,  Tees,  Wear,  Tyne,  and  Tweed 
not  including  an  innumerable  succession  of  outlets  of  mor« 
or  less  importance.  These,  with  an  immense  network  o 
channels  branching  from  them,  together  with  all  the  accessorie 
of  the  main  rivers  already  named,  form  ooir  natural  drains  for  th« 
whole  of  England  and  Wales.  Now,  the  capability  of  the  prin 
cipal  outfalls  to  evacuate  any  amount  of  water  likely  to  flow  t( 
them,  may  be  pronounced  upon,  because  in  most  instances,  wher 
they  are  not  naturally  sufficient,  the  exigencies  of  their  alluvia 
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« 
^deltas  have   caused  them  to  be  openedf  embanked,  and  watch- 
fully preserved.    Thus,  around  our  coast — not  including  Scotland, 
with  its  great  outfall  works  on  the  Clyde  and  Tay — we  find  that 
below  Chester  the  river  Dee  has  been  straightened,  and  a  large  tract 
of  its  white  sands  reclaimed  ;  in  Somersetshire  the  flat  land  has 
been  embanked  from  the  sea,  and  the  mouth  of  the  Parret  and  its 
connected    rivers  confined  from  spreading   into  shallow  water ; 
several  harbours  and  estuaries  along  the  south  coast  have  skil- 
fully contended  with  the  battling  waves  and  shifting  shingle  of 
the   Channel.     In   East   Norfolk   not   only  the  mouths  of  the 
streams  have  been  guarded,  but  the  very  existence  of  the  seaport 
of  Yarmouth  secured  by  artificial  ramparts  of  sand  and  beach. 
The  great  works  which  have  procured  an  unimpeded  outflow  for 
the  Ouse,  Nene,  Welland,  and  Witham  rivers,  through  the  muddy 
shoals  of  the  Wash,  are  justly  celebrated  as  triumphs  of  engineer- 
ing ;  and  similar  improvements  of  the  Trent,  Yorkshire  Ouse, 
and  associated  streams,  have  facilitated  their  confluence  with  the 
Homber.      As   a   set-off*  against    these    artificially    preserved 
estuaries    we  have  several  yet  waiting  for  our  interference :  of 
which  we  may  mention  the  Ribble,  in  Lancashire,  where  exten- 
sive flats  of  land  have  almost  in  vain  constructed  flood-gates  and 
tunnels  against  the  shoaling  of  the  broad  estuary  sands;  and 
the  Severn,  where  a  peculiar  difficulty  in  the  outfall    has  led 
not  only  to  the  conversion  of  the  river  into  an  artificial  navi- 
gation by  the  erection  of  locks  and  weirs,  but  has  compelled  the 
formation  of  a  canal  for  shipping  below  Gloucester,  running  in 
an  entirely  separate  course  for  about  twenty  miles  alongside  that 
estuary.* 

However,  as  regards  farming,  it  is  not  generally  the  river  mouths, 
but  their  inland  courses,  that  are  so  defective.  Our  drainage 
arteries,  large  and  small,  might  possibly  have  fulfilled  their  office 
had  they  been  left  to  follow  their  native  levels,  or,  at  any  rate,  if 
their  current  had  been  assisted  by  prudent  art.  But  a  glance  at 
the  map  will  tell  how  they  have  been  used  for  other  purposes, 
dammed  into  reser\^oirs,  intercepted  for  canals,  especially  in  the 
central,  northern,  and  western  counties;  and  the  number  of 
brooks  and  streamlets  thus  held  back  as  feeders  for  deep-water 
navigations,  or  lifted  to  gain*  a  water-power  for  myriads  of  mills, 
often  appropriating  the  whole  descent  of  the  stream,  it  is  im- 
possible for  us  to  compute.  Neither  can  we  conjecture,  except 
in  the  widest  manner,  the  relative  extent  of  the  ground  injured 
by  the  consequent  floodings,  in  comparison  with  the  magnitude 

•  In  the  lengthy  Parliamentary  Reports  upon  "Tidal  Harbours"  the  reader 
Bty  gather  full  information  as  to  the  nature,  improvements,  and  capabilities  of 
all  the  main  outfalls  in  Great  Britain ;  but  this  being  a  subject  that  -vrould  fill 
Tolnmes,  iPe  only  make  this  reference. 
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of  the  interests  dependent  upon  a  continuation  of  the  mischief. 
But  let  the  reader  form  his  ideas  from  the  following  selection  of 
the  more  notable  river-damages  during  the  last  few  years. 

I  shall  first  adduce  a  few  cases  of  violent  inundation  from 
the  precipitous  western  districts.  In  1845  Cumberland  and  West- 
moreland, where  heavy  losses  are  yearly  suffered  from  the  sud- 
denly descending  mountain  streams,  experienced  a  series  of 
terrific  floods.  From  only  two  days  of  a  tremendous  rain  in 
October  (the  beginning  of  the  wet  season),  all  the  rivers  were 
swollen  and  overflowed.  The  Eden,  Lowther,  Eamont,  Lune, 
and  Petteril,  destroyed  a  large  amount  of  property.  Thousands 
of  pounds  value  of  railway-bridge  scaffolding,  timber,  and  ma« 
terials,  were  carried  away.  Hundreds  of  stooks  of  com  were 
swept  out  of  the  fields ;  the  uncut  crops  washed  flat  upon  the 
ground ;  and  the  corn-mills  on  the  rivers  stopped  by  the  flood. 
Again,  in  July  1852,  the  river  in  Kendal  swelled  from  a 
thunderstorm,  overflowed  the  streets,  washing  out  the  tan-pits, 
bearing  away  everything  loose  in  its  current.  In  the  neigh- 
bourhood bridges  were  swept  away,  the  soil  was  completely 
washed  away  from  the  potato  plots,  and  "  a  whole  fleet  of  hay- 
cocks was  seen  sailing  down  the  Kent."  And  the  rushing  of 
numerous  gills  and  becks  inflicted  similar  damages  in  many  towns 
and  valleys. 

In  December  of  the  same  year  the  floods  were  severely  felt 
throughout  North  Wales ;  at  Carnarvon  the  Cadnant  river,  burst- 
ing its  banks,  destroyed  much  property,  and  the  estuaries  of  the 
Seiont  and  Gwysfai,  which  flow  from  the  Llanherin  andQuell}!! 
lakes,  overflowed,  demolishing  a  bridge  and  covering  a  consider- 
able breadth  of  flat  land  with  water. 

In  South  Wales  the  valley  of  the  Towy  and  vicinity  of  Car- 
marthen suffered  from  an  extraordinary  inundation  in  the  winter 
of  1847-8.  Again,  in  1852,  great  disasters  occurred  in  various 
counties,  particularly  to  railway  and  other  bridges;  but  the 
storm-floods  of  July,  1853,  wrought  an  immense  amount  of  de- 
struction. At  Cwm  Neath  no  less  than  seven  bridges  were 
swept  away.  The  Taff  ravaged  the  upper  part  of  Brecknock- 
shire and  the  adjoining  vale  of  Neath.  Brecon  town  was  flooded 
and  filled  with  mud,  and  many  of  the  houses  completely  gutted. 
A  villa,  near  Builth,  with  five  inmates,  was  carried  away,  and 
the  whole  district  was  swept  clear  of  hay,  potatoes,  and  all  move- 
able articles.  The  rivers  Nedd,  Vechan,  and  Mellte,  bore  away 
their  bridges,  and  devastated  cornfields  and  meadows.  The  Neath 
inundated  various  farms,  clearing  off  the  hay  and  drowning  the 
cattle,  while  the  farmers  barely  escaped  with  their  lives.  At 
Loughhame  wheat  as  well  as  hay  crops  were  greatly  damaged. 
The  district  of  Marras  Pendine  and  Amroth  was  completely  over- 
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flowed,  and  a  great  number  of  houses  inundated,  the  inhabitants 
escaping  through  the  windows  and  roofs.  The  water  carried 
before  it  bridges,  culverts,  hay-ricks,  and  everything  which  stood 
in  its  way. 

The  expanded  inundations  of  the  broad-flowing  Severn,  which 
every  winter,  and  occasionally  in  summer,  form  a  striking  spec- 
tacle from  the  summit  of  the  Wrekin  or  the  Malvems,  cover  a 
'     very  great  tract  of  its  new-red-sandstone  valley,  and  its  tributary 
^     streams  commit  a  more  ruthless  order  of  depredations  between 
^     their  spring  and  junction.      The  worst  floodings  in  1848  were 
r     those  of  the  Severn,  the  Wye,  and  Warwickshire  Avon ;  the 
chief  places  being  at  Hereford,  Pershore,  Evesham,  and  Strat- 
ford.    In  February,  1852,  the  Severn  and  Wye  rose  with  unusual 
rapidity  to  an  alarming  height ;  the  former  river,  at  Gloucester 
,     and     Tewkesbury,    rising   in  'one  hour    18    inches    upon    the 
meadows.     The  lower  part  of  the  city  of  Hereford  was  so  flooded 
by  the  Wye  that  the  inhabitants  were  driven  to  their  upper  rooms, 
"^    and  ferry-boats  were  established  in  the  streets.     In  September 
['    of  the  same  year  the  counties  of  Worcester,  Gloucester,  and 
■"     Hereford  were  visited  by  a  tremendous  tempest,  in  consequence 
^    of  which  the  Severn  rose  at  Worcester  in  one  night  from  its  low 
summer  level,  so  that  its  banks  were  overflowed  and  its  surface 
covered  with  uprooted  trees  and  crops,  furniture,  and  drowned 
animals.     In  the  valley  of  the  Teme,  which  river  came  down 
with  a  **  head  "  similar  to  the  tidal  phenomenon  on  the  Severn, 
the  number  of  sheep  washed  away  in  the  parish  of  Powick  alone 
was  2000,  and  some  carcasses  of  the  cattle  were  drifted   into 
the   Bristol  Channel.      Great  damage    was  done  to   the  grain 
and  meal  in  the  various  mills.     At  Henwick  mill  a  rick  of  hay 
of  about  12  tons  was  bodily  moved  by  the  flood.    The  hop-yards, 
which  abound  in  the  Teme  valley,  suffered  greatly ;  at  one  hop- 
yard,  near  Shelsley,  poles  and  hops  were  washed  into  the  stream  ; 
several  houses,  and  many  gardens  and  roadways  were  destroyed ; 
and  at  Stonebridge  the  Leigh  brook,  rising  20  feet  above  its 
ordinary    level,  demolished  a  house,  drowning  its  inmate,  and 
scaftering  it  in  fragments  over  the  neighbourhood.     The  river 
Froome  overflowed  its  banks   at   many  points,  and   numerous 
smaller  streams,  accumulating  into  rivers,  broke  their  embank- 
ments, flooding  hundreds  of  acres ;  and  the  Hereford  and  Glou- 
cester mail,  together  with  one  of  the  passengers,  was  lost  in  the 
Froome,  near  Dormington.  All  the  Vale  of  Gloucester^  comprising 
a  vast  flat  district  on  each  side  of  the  Severn,  was  one  wide- 
q>Teading  sea,  the  water  covering  the  fences,  leaving  only  the 
tops  of  the  trees,  visible.     The  parishes  of  Sandhurst,  Longney, 
Elmore,  and  other  villages  near  the  river,  were  completely  de- 
serted, the  inhabitants  having  fled  to  more  elevated   country. 


6 .  Trunk  Drainage. 

In  some  localities  the  houses  were  completely  submerged,  only 
the  chimneys  remaining  visible.  At  Gloucester  the  dock  ware- 
housesy  and  even  one  of  the  churches,  were  inundated,  and  the 
city  was  three  nights  in  darkness,  owing  to  the  flooding  of  the 
gas-works.  At  Tewkesbury  boats  were  employed  to  rescue  the 
inhabitants.  At  Shrewsbury  the  abbey  church,  and  nearly  eight 
hundreds  houses,  were  under  water ;  and  the  deluge  extended  for 
several  miles  over  the  surroimding  country. 

In  December  the  Severn,  hardly  subsided,  again  rose ;  the 
houses  in  Shrewsbury  again  suffered,  and  the  meadows  for  many 
miles  were  flooded  to  the  depth  of  several  feet,  so  that  in  many 
places  along  the  Shrewsbury  and  Chester,  and  also  the  Shrop- 
shire Union,  and  Shrewsbury  and  Birmingham  Railways,  as  far 
as  the  eye  can  reach,  the  land  was  completely  drowned,  to  the 
vast  damage  of  seeds  and  plants  then  in  the  ground. 

The  almost  unprecedented  fall  of  rain  during  the  latter  end  of 
1852  produced  similar  disasters  in  the  south-western  counties. 
At  Bath,  the  river  Avon  overflowed,  the  water  reaching  10  feet 
above  the  ordinary  level  and  inundating  a  great  many  houses^ 
the  inhabitants  taking  refuge  in  their  upper  apartments,  and 
receiving  supplies  of  food  by  boats.  In  the  neighbourhood  of 
Bristol  an  immense  amount  of  property  was  destroyed.  The 
central  basin  of  Somersetshire,  or  the  marshes  and  moors  about 
the  rivers  Parret,  Axe,  and  Brae,  between  Bridgewater,  Wells^ 
and  Glastonbury,  were  completely  under  water,  rendering  all 
traffic  wholly  impossible.  The  meadows  around  Taunton  were 
flooded  ;  and  at  Langport  and  upon  Sedgemoor  the  waters  accu- 
mulated to  a  disastrous  depth  and  extent,  to  the  heavy  loss  of 
the  graziers  and  farmers  of  that  rich  pasturing  district.  In 
Devonshire,  the  rivers  Lemon  and  Teign,  at  Newton  Abbot  and 
other  places,  and  in  Cornwall,  the  river  Camel,  near  Bodmin,, 
flooded  their  contiguous  lands  with  great  damage. 

Few  districts  are  more  afflicted  by  inundations  than  the  valley  of 
the  Thames.  In  1846  all  the  lowlands  for  miles  above  and  below 
Windsor-bridge  were  flooded  several  feet  in  depth;  and  a  great 
portion  of  the  Home  Park  of  the  Castle  was  completely  under 
water.  Again,  in  1847,  and  again  in  1848,  many  thousands  of 
acres  in  the  same  neighbourhood  were  overflowed  by  .the  Thames 
and  the  Kennett.  In  July,  1852,  similar  floodings  occurred ; 
the  hayfields  between  Swindon  and  Chippenham  being  indicated 
only  by  the  appearance  of  scattered  haymaking  machines  and 
other  implements.  In  November  and  December  of  the  same 
year,  the  valley  from  Vauxhall  to  Windsor  was  a  vast  lake. 
Oxford  was  standing  in  a  sea  of  vxLter,  the  Cherwell  and  Isis  being 
miles  in  width,  a  vast  amount  of  cattle  and  agricultural  produce 
being  carried  away  from  the  vicinity,  and  several  lives  lost.     At 
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Maidenhead,  Reading,  Ealing,  Uxbridge,  and  many  otber  places, 

the  principal  cotTt-fields  were  overspread  vrith  several  feet  of  water^ 

and  the  number  of  houses  inundated  was  enormous.    At  Fairing- 

don  the  sheet  of  water  was  of  amazing  extent ;  and  at  Crieklade, 

Lechlade,   and  other  places,  the  farms  loere  under  water ^  heavy 

losses  inflicted,  and  great  numbers  of  families  reduced  to  starva- 

tioiu    Much  land  in  JEpsom,  Dartford,  Lewisham,  and  Charlton, 

was  overflowed.     On  the  North-Kent  Railway,  the  valley  of  the 

Medway  and  the  marshes  along  the  Thames  were  one  expanse  of 

waters  for  many  miles.    Parts  of  Chatham,  Rochester,  and  Stroud, 

were  also  flooded.     The  damage  to  property  and  to  health  in  the 

snburbs  of  the  Metropolis  was  beyond  estimation.     After  the 

excessive  rains  of  July,  1853,  the  low  lands  on  the  South- Western 

Railway  were  overspread  with  water  and  thousands  of  floating 

hay-cock« ;  at  Guildford,  Chertsey,  Woking,  and  Battersea,  the 

flood  was  several  feet  deep :  Windsor  and  Reading  sufiered  as 

usual.     At  Newbury,   Sonning,  Burghfield,  Oxford,  &c.  &c., 

many  hundreds  of  acres  of  meadow  were  cleared  of  their  hay ; 

toterf,  barley^  and  oat  crops  were  flattened  and  spoiled ;  and  at 

Baabury,  for  miles  on  the  eastern  side,  the  country  was  entirely 

deluged. 

Taking  the  midland  districts,  we  find  that  in  the  winter  of 
1848,  the  Avon,  Welland,  Ouse,  Leam,  and  Soar,  all  overflowed 
their  banks,  committing  innumerable  depredations  and  great  in- 
convenience at  Newton,  Clifton,  Market-Harborough,  Daventry, 
Leicester,  Coventry,  and  Leamington.  In  the  following  winter, 
the  flood  which  periodically  encompasses  a  great  portion  of  the 
Midland  Railway,  rose  with  unwonted  severity,  so  that  the  whole 
country,  from  the  source  of  the  Trent  to  its  junction  with  the 
Humber,  became  one  vast  inland  sea^  more  than  150  miles  in 
^ength^  and  occasionally  spreading  for  miles  on  either  side  ;  and  on 
the  margin  of  its  smaller  tributaries  in  Derbyshire,  Leicester- 
shire, Staffordshire,  and  Nottinghamshire,  the  same  inundations 
Were  found  to  sproad  themselves.  In  the  winter  of  1852  the 
Trent  and  the  Soar  converted  the  valleys  around  Nottingham  and 
Leicester  into  sheets  of  water;  and  parts  of  the  railways  at 
Loughborough,  Crow-mills,  and  Stamford  were  carried  away. 
At  Birmingham,  the  river  Rea  caused  an  alarming  flood,  cover- 
ing the  country  with  water,  destroying  a  great  amount  of  pro- 
perty, and  stopping  the  machinery  of  various  manufactories. 
The  Leen  and  Erewash,  the  Derwent,  and  other  streams  also 
OTerflowed ;  and  besides  the  damage  done  to  many  towns  by 
thpir  streets  being  inundated,  the  com  sown  over  large  districts 
Was  seriously  damaged,  and  hay  in  the  following  summer  was 
rendered  scarce  throughout  the  Midland  counties.  In  the  winters  of 
1848-9  and  1 852,  the  valley  of  the  Nene,  between  Northampton 
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and  Peterborough,  suffered  from  extraordinary  floods ;  and  again 
in  the  summer  of  1853.  In  the  latter  season,  too,  the  Ouse  over- 
flowing swept  away  many  sheep  and  rendered  the  hay-crops 
nearly  valueless,  particularly  in  the  vicinity  of  Buckingham. 
Manchester,  Rochdale,  the  West  Riding  of  Yorkshire,  between 
Goole  and  Selby,  and  Doncaster,  and  along  the  banks  of  the 
chief  rivers,  were  localities  heavily  visited  by  the  floods  of  those 
years.  Further  north,  the  valley  of  the  Tyne,  the  neighbourhood 
of  Darlington,  the  vale  of  Pickering,  and  some  other  districts 
were  inundated. 

In  the  eastern  counties  again  we  find  the  Ouse  and  Nene 
periodically  deluge  broad  tracts  of  meadow,  and  often  arable 
land ;  the  Fen  Level  often  greatly  suffering  from  the  breaking  of 
its  embankments  by  the  excessive  hydrostatic  pressure  of  the 
swollen  hill  freshes.  The  Essex  valleys  are  in  a  most  de- 
plorable plight.  During  the  summer  floods  of  1853  immense 
injury  was  done  there  to  sheep  and  lamhs,  to  hay  and  corn  crops. 
The  vicinity  of  Chelmsford  was  completely  deluged,  the  trees  of 
the  meadows  being  the  only  vestiges  discernible  above  the  wide 
expanse  of  water.  Many  hundreds  of  acres  of  hay  were  destroyed, 
thousands  of  hay- cocks  floating  down  the  rivers — a  hundred  per 
hour  passing  through  Box-mill  floodgate,  near  Halstead.  Tak- 
ing the  course  of  the  river  through  the  Yeldhams,  the  Hefling- 
hams,  and  the  northern  part  of  Halstead  meadows,  the  aggregate 
amount  of  grass  and  hay  floating  down  this  one  stream  must 
have  been  at  least  50  tons.  Along  the  banks  of  the  Stour  and 
Colne  hundreds  of  acres  of  meadow  were  entirely  drowned,  and 
hundreds  of  tons  of  the  transported  hay  lay  embedded  in  the 
river,  impeding  the  current  and  choking  up  the  numerous  mill- 
wheels  and  floodgates.  Great  calamities  were  experienced  in 
many  other  localities :  an  entire  field  of  flax  was  floated  away 
near  Writtle ;  and  in  Baddow  Mead  Hundreds  the  damage  to  the 
wheat  crops  was  estimated  at  a  sack  per  acre. 

The  above  enumeration  of  deluges,  and  of  the  localities  chiefly 
suffering  from  them — though  we  have  of  course  omitted  a 
multiplicity  of  valleys  and  towns  similarly  oppressed — will  suf- 
fice to  show  the  immediate  necessity  for  strong  and  active 
measures  to  secure  the  property  and  persons  of  English  subjects 
from  the  ravage  of  their  ill -managed  watercourses  ;  the  equally 
iipperious  consideration  of  improved  means  of  healthiness  for  a 
crowded  and  clustering  population,  to  say  nothing  of  unchecked 
traffic  and  intercourse  for  an  increasingly  busy  industry,  seems  Xc 
demand  an  improvement  of  our  national  drainage,  even  should 
the  classes  occupied  in  farming  and  milling  not  be  specially  pro- 
fited  by  the  change.  My  purpose,  however,  is  to  show — and  this 
chiefly  by  precedent  and  example — ^that  the  improvement  required 
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is  necessary  to  a  more  effectiye  husbandry  in  our  present  over- 
watered  districts,  and  compatible  with  better  navigation  and 
increased  water-power ;  so  that  all  classes  of  the  community  have 
an  inducement  to  aid  the  great  work  in  the  way  I  shall  endeavour 
to  delineate  and  recommend.  Any  attempt  at  estimating  the 
number  of  acres  actually  subject  to  inundations — to  say  nothing 
of  the  immense  area  beside  which  is  so  badly  provided  for  as  to 
have  its  drain-water  level  with  the  brinks  of  its  ditches  during 
three  months  of  the  year,  and  of  which  every  railway  traveller 
witnesses  abundant  specimens — would  probably  be  many  thou- 
sands of  acres  beside  the  truth ;  but  the  generality  of  the  floods 
is  sufficiently  indicative  of  the  extent  of  the  mischief. 

The  preliminary  **  heads,"  tabulated  by  the  Society  for  the 
guidance  of  competing  Essayists,  I  shall  discuss  rather  briefly, 
in  order  to  afford  greater  scope  for  wrestling  with  the  main 
difficulties  of  the  question  involved  in  the  complicated  nature  of 
the  works  required,  and  in  the  interference  of  drainers  with 
other  rights  and  interests  than  those  of  agriculture. 

1.  Effect  of  Rivers  and  Brooks  in  beneJUing  contiguous  Grass- 
Land  by  occasional  winter  flooding,  and  injuring  it  by  too 
great  protraction  of  flood. 

The  bulky  harvests  of  hay,  with  their  succeeding  aftermaths 
of  fresh  and  abundant  pasturage,  yielded  by  the  self-flooded 
meadows  of  our  principal  rivers,  doubtless  led  our  early  im- 
provers to  imitate,  with  all  the  perfection  of  art,  what  they  per- 
ceived to  be  advantageously  performed  in  some  places  by  uncon- 
trolled nature;  and  we  now  find  that,  in  proportion  as  naturally  over- 
flowed meadows  are  situated  in  accordance  with  the  conditions  most 
expedient  in  such  as  are  artificially  irrigated,  the  spontaneous  pro- 
duce will  be  of  greater  or  less  value.  Whether  from  the  presence  of 
fertilizing  sediment,  including  the  sewerage  of  towns,  or  chemical 
agents,  such  as  anunonia,  causing  our  rivers  to  act  as  liquid 
manure — ^wh ether  from  their  action  in  dissolving  and  preparing 
in  the  soil  substances  required  by  plants ;  their  operation  in 
conveying  nutriment  to,  and  excreted  matters  from,  the  roots  of 
grasses ;  or  their  influence  upon  the  temperature  and  other 
conditions  of  ground  lying  undisturbed  and  uncultivated;  or 
from  a  combination  of  these  operations — it  is  certain  that  occa- 
sional tointer  floodings  do  enrich  our  river  meadows,  raising  from 
them,  without  any  outlay  of  capital  in  manure  or  labour  on  the 
part  of  the  occupier,  considerable  stores  of  hay,  so  valuable  to 
the  upland  arable  farms  with  which  such  meadows  are  usually 
coupled  in  tenancy,  and  in  some  years  commanding  a  rental  of 
2/.  to  31.  per  acre.  But  as  well  may  an  unfortunate  Fen  farmer 
expect  from  his  wind-engine  a  dryness  equal  to  that  of  a  neigh- 
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>our's  land  which  is  enjoying  a  natural  drainage,  as  any  oc 
»f  open  meadow  look  for  regular  manurings  from  a  capi 
iver.  If  streams  would  swell  over  their  bordering  meadow 
it  suitable  times,  and  then  simply  moisten  them  with 
ression  of  trickling  floo<1s,  retiring  at  intervals  to  allow  the 
o  filtrate  downward  through  the  subsoil  again  into  the 
^urse,  and  thus  act  both  as  an  intermittent  ^^  carrier 
*  drain ; "  then  we  should  obtain  all  the  advantage  of  an 
neadows  without  their  costliness.  Or,  if  our  large  river 
;o  controlled  by  works  as  to  insure  a  due  time,  numbe 
neasure  of  floodings,  their  border  lands  would  then  be  con 
nto  vast  ranges  of  very  rich  and  profitable  water-meadow, 
tctual  state  of  these  grounds,  however,  is  what  we  might 
Tom,  their  complete  dependence  upon  the  fickleness  of  w 
—being  liable  to  inundation  at  any  time  after  a  smart  \ 
ain  or  a  partial  thaw.  The  quality  as  well  as  the  weii 
he  herbage  is  greatly  inferior  to  that  of  properly-irrigated 
s  also  irregular  in  growth,  and  looked  upon  altogether  as 
peculated  or  gambled  for — a  cheaply- won  crop  in  a  good  s 
)ut  a  matter  of  hazard  entirely  disunited  from  the  co 
outine  of  cultivation. 

Occasionally  the  amount  of  produce  in  hay  is  realb 
preat — not  simply  from  the  irrigating  agency  of  the  river 
n  a  great  measure  from  the  direct  additions  brought  to  tl 
n  the  earthy  and  organic  matters  deposited  by  the  water, 
iver  meadows  generally  consist  of  alluvial  and  peaty  de 
he  joint  accumulation  of  sediment  from  the  floods  and  t 
»ying  v^etation  that,  in  constantly  renewed  succession, 
xpon  it.  It  is  by  the  margin  of  rivers  which  flow  tl 
^alleys  of  clay,  and  marl,  and  sandstone,  bringing  with  the 
letritus  washed  by  abrading  brooks  from  hills  of  soft  and 
)ling  strata,  that  our  principal  expanses  of  meadow  are 
XJL  the  upper  and  more  rapid  portions  of  their  course  the  s^ 
are  thick  and  muddy  with  their  winter  spoils ;  they  b 
mrcr  when  the  low  lands  are  passed,  and  bear  only  a  t 
ontribution  toward  the  alluvial  bars  forming  in  their  est 
l^xpanding  over  broad  valleys,  the  Trent,  Ouse,  Nene,  an< 
>f  our  other  rivers,  have  quietly  dropped  their  slime ;  at 
napuring,  at  times  destroying  rushes,  mosses,  and  grasses, 
n  the  course  of  ages,  we  have  broad  bands  of  meadow  m 
ess  elevated  above  the  ordinary  level  of  the  current,  with  i 
)v  less  porous  soil  of  richly  fertile  composition.  To  the  n 
ind  vegetable  accumulations  ate  also  added  the  anima 
vegetable  matters  so  largely  formed  in  all  sluggish  water; 
x)ntributions  of  countless  drains  and  ditches,  bringing 
ind  other  ingredients,  in  solution  or  suspension,  from  i 
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red  soil,  and  the  refuse  of  towns  and  villages — all  present 
\  floods,  and  tending  to  enrich  them.  It  is  this  process 
;oing  on,  principally  in  the  rain  j  season — though  it  may  be 
slightly  perceptible  from  year  to  year — that  gives  to  our 
ows  their  luxuriance  of  coarse  fodder.  Smaller  streams 
contain  also  the  manurial  refuse  of  towns  which  are  near 
:  as,  for  instance,  the  Thame,  a  tributary  of  the  Trent, 
1  carries  in  its  waters  the  whole  sewerage  of  Birmingham, 
occasionally  deposits  these,  with  fertilising  effect,  upon  the 
meadows  of  Drayton-Manor.  But,  productive  as  the  soil 
r  meadows  may  be,  it  is  only  in  favourable  years  that  the 
attains  to  much  bulk  or  value.  The  farmers  in  the  Trent 
y,  by  the  Ouse,  Nene,  Thames,  or  Severn,  in  the  rainiest 
i\\  as  the  drier  counties,  are  pretty  well  agreed  in  declaring, 
nrhile  the  small  winter  floods  compensate  for  any  damage  they 
do  hy  the  cheap  manure  they  leave  behind^  the  great  floods  of 
reasons  inflict  very  heavy  injury  by  hanging  upon  the  land, 
mere  stagnation  of  water  upon  the  surface,  or  within  the 
»il,  is  condemned  by  all  our  principles  of  drainage  and 
ition,  and  our  theories  of  vegetable  life ;  but  the  submer* 
}  of  pastures  and  meadows  under  temporary  lakes  of  several 
depth — into  which  most  of  our  river  valleys  are  so  fre- 
tly  converted — places  pasture  grasses,  for  many  days  to- 
T,  in  a  position  where  only  pond- weed  and  the  aquatic 
s,  among  which  frogs  and  reptiles  hide,  can  grow  or  live  ; 
the  perishing  of  useful  vegetation,  thus  buried  from  the 
jphere,  must  be  rapid  and  irrecoverable.  Owing  to  exces- 
winter  floods  the  grazier  loses  a  half-year's  keep  for  animals 
1  he  is  compelled  to  crowd  upon  his  upland  pastures,  or  set 
artificial  winter  food  before  the  severity  of  season  needs  it. 
3ses  the  power  of  grazing  the  meadows  when  they  are 
aeeded  ;  though  in  early  spring,  when  the  turnips  are  all  con* 
i  and  before  the  upland  pastures  and  young  clovers  are 
1,  they  are,  in  dry  years,  the  best  pastures  for  sheep,  and 
them  for  two  or  three  weeks  when  food  is  most  scarce,  and, 
quently,  most  valuable.  His  hay-crop  becomes  miserably 
ent,  and  the  aftermath  scanty,  coarse,  and  brown.  The 
rtionate  numbers  of  ordinarily  and  of  hurtfully  flooding 
rs  are  different  upon  different  rivers ;  but  all  our  chief 
in  grass-lands  are  subject  to  such  utter  deterioration  at 
,  whilst  most  of  them  suffer  every  two  or  three  years,  and 
very  extensive  meadows  every  year. 

2.  Injury  from  Summer  Flooding. 

itricts  lying  exposed  to  summer  floods,  in  addition  to  those 
i;  the  autumn  and  winter  months  of  downfall,  experience 
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terrible  losses, — in  the  destruction  of  both  live  stock  and  fon 
The  many  thousands  of  acres  deluged  by  sudden  storms  dui 
the  past  few  summers  have  attracted  public  attention,  and,  wl 
ever  course  may  be  pursued  with  winter  inundations,  these  tri 
ought  imperatively  to  seek  for  relief  from  disasters  which  re 
with  increasing  speed,  and  with  a  severity  augmenting  by  rea 
of  improved  upland  drainage.  Hay^making  is  a  hazardous  i 
anxious  business  to  the  grass-farmer  quite  often  enough  with 
the  dread  of  overflow  being  added  to  the  watching  of  the  clot 
How  can  we  estimate  the  damage  sustained  in  the  various  locali 
indicated  in  our  introductory  sketch  of  disasters  from  the  float 
away  of  their  hay?  For  beside  the  irreparable  loss  of  tl 
winter  provender,  we  must  allow  (it  may  be)  for  the  necessita 
and  therefore  disadvantageous  sale  of  sheep  and  beasts  wb 
food  has  been  stolen  by  the  flood;  for  the  frustration  of 
farmer's  plans,  the  upset  of  his  calculations,  and  embarrassm 
in  many  ways  appreciable  only  by  those  who  have  been  un; 
timately  immersed  in  similar  difficulties.  Then  the  uncut  gr 
and  the  hay  in  swathe  not  washed  bodily  away,  are  so  sodc 
impoverished,  divested  of  nutriment,  and  soiled  by  the  allu 
deposit  from  the  waters,  as  to  be  totally  worthless  not  only 
fodder  but  even  for  manure.  The  aftermath  is  greatly  dama^ 
The  flood  coming  in  warm  weather  injures  its  growth  by  j 
ducing  that  fermentation  found  so  quickly  to  wither  the  herb 
under  artificial  irrigation ;  and  a  mingled  gritty  sediment  is 
behind,  which  renders  the  pasture  unfit  for  stock.  After  a  fl 
there  are  often  found  adhering  to  the  grass  closely  compac 
filaments  of  a  conferva^  which,  with  a  quantity  of  mud,  consliti 
the  scum  of  meadows  subject  to  inundation :  in  the  autumi 
1S39  several  acres  of  the  meadow  land  near  Farringdon, 
Berkshire,  were  covered  with  this  fibrous  substance,  and  porti 
of  it  were  spun  and  woven  as  a  matter  of  curiosity.  The  lat 
math  is  thus  rendered  useless  when  it  would  be  so  valuable 
sheep  and  cattle  that  have  been  grazing  the  upland  pasti 
through  the  summer ;  and  as  the  long  grass  left  in  conseque 
upon  the  meadows  is  detrimental  to  the  growth  of  the  succeec 
''pring,  farmers  are  sometimes  known  to  mow  it  and  carry  i1 
he  land,  valueless  though  it  is,  to  prevent  the  injury,  *! 
oddish  or  «^termath  is  generally  destroyed  by  early  autun 
^-^^^  <V-M     ,4  five  times  oftener  than  the  hay  itself  is  thus  cauj 

.1  "'*r  sesLSon,  too,  the  public  at  large  experience 

*  ae  overflow  most  fearfully,  in  its  deleterious  in 

"  sanitarr  -^ry^^^'^^'on  of  the  atmospliere.    The  nox: 

^xxxa  iio-     'le  ^■"^^'^id**      .vrols  and  washes  annoy  the  contigi 
t.jabit^''  -      '^'^         «r  'f    mn  exhales  mi *»,«»« ata  little  less  " 

-'^"OU*        ^-^  J«  /"'^•n     ^Vi**    ja^trnr.  ^^        it»/\    lUno'leS  of 
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3.  Injury  ly  Flooding  to  Arable  Land. 

Although  the  lands  injured  for  want  of  a  more  efiectual  trunk 
diainage   are    principally  under   grass,  there   is  a  considerable 
extent  of  arable  dispersed  through  the  low  grounds  visited  seldom 
enough  by  the  waters  to  make  its  original  conversion  to  tillage 
feasible,  yet  so  frequently  as  to  prevent  a  good  system  of  hus- 
bandry from  taking  possession.     Large  breadths  of  ground  are 
annually  subjected  to  the  saturation  of  winter  floods  which  wash 
out  the  farmer's  manure,  and  counteract  all  the  good  results  of 
his   plough^lgs  and  scarify ings  ; — feeding   the  water-grass  and 
other  moisture-loving  weeds  which  uneradicably  establish  them- 
selves ;   preventing  all  possibility  of  eating  oflF  green  food  or 
roots  ;  delaying  seed-time ;  and  then'  often  stopping  the  rise  of 
the  young  and  generally  yellow  wheat   plant,  or  lodging  and 
destroying  the  crop  when  just  ripe  for  the  har>'est.     The  number 
of  farms  yearly  losing  stocks  of  com,  or  flax,  having  a  harvest 
fit  for  carriage  half-immersed  in  a  sudden  flood,  if  all  noted 
down  throughout  the  numerous  valleys  when  the  losses  happen, 
would  form,  I  suspect,  an  astounding  and  ruinous  list.     But, 
after  all,   it  is  not  so  much  the  actual  casualties  as  the  good 
management,  extra  industry,  better  yields,  and  greater  annual 
production    prevented^   which    constitute   the   main    grievance. 
Cattle  driven  by  a  flush  of  water  to  some  isolated  spot  of  ground ; 
sheep  drowned  and  carried  off,  or  wedged  into  the  hedges  by  the 
fresh-water   tide;    labourers  Ashing   up  roots  or   sheaves   into 
boats ;  are  common  objects  in  some  tracts  open  to  inundation : 
but  the  positive  calamities  involved  in  these  miserable  and  pre- 
posterous items  of  husbandry  bear  but  a  small  proportion  to  the 
negative  loss  to  farmers,  workmen,  landowners,  and  to  the  entire 
community,  by  the  non-application  of  a  soil  generally  prolific  to  a 
safer  and  more  prosperous  use.     This  point  will  appear  more 
forcibly  from  a  consideration  of  our  next  head, — 

4.  Injury  ly  Stoppage  or  Prevention  of  Under^rainage. 

On  by  far  the  larger  portion  of  the  low-lying  grounds  con- 
cerned in  our  inquiry,  subsoil  under-drainage,  I  apprehend,  is  at 
present  totally  impossible.      Wherever  adventurous  tenants,  or 
landlords  complaisantly  liberal,  may  have  buried  pipes  beneath 
overflowed  lands,  it  is  certain  that  the  drains,  if  laid  at  reasonable 
depth,  must  work  at  a  maximum  of  disadvantage ;  the  river- water 
being  often  at  a  higher  level  than  their  outlet  ends  or  receiving 
main-ditches  for  a  long  time  before  and  after  the  period  of  actual 
flood ;  and  during  this   period  the  water  is  not  only  soaking 
through  the  surface  soil,  but  entering  freely  into    the  subsoil 
along  the  very  conduits  prepared  for  taking  it  away.     At  any 
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rate,  as  the  stream  cannot  receive  b{w;k  its  water  from  the  under- 
drains  until  it  has  itself  subsided  to  a  sufficiently  low  level,  the 
drains  are  powerless  to  emit  their  contents  when  it  is  inost  of  all 
required.  Of  course,  with  an  unruly  outfall  the  chief  benefits  of 
subsoil-drainage  can  never  be  obtained  ;  and  when  river  meadows 
have  been  improved  by  this  means,  it  has  been  by  previously 
providing  some  contrivance,  such  as  a  "  back-drain,"  on  a  lower 
level  than  the  stream,  and  emptying  into  it  at  a  point  farther 
down  the  valley.  Generally  speaking,  where  mills  or  canals  have 
deprived  us  of  the  fall  of  a  river,  they  have  so  successfully 
appropriated  all  the  "  power"  inherent  in  the  descent  as  ta 
leave  no  adequate  fall  for  good  drainage,  or  even  dam  up  the 
water-line  to  the  ditch  brinks,  which  law  will  not  allow  them 
to  perpetually  overflow.  Without  laying  again  the  foundations 
of  the  principles  and  practice  of  under-draining,  I  may  point  out 
some  of  the  injuries  arising  from  its  denial  to  these  districts. 

First,  as  to  the  Grass-land^  of  which  the  surface  principally 
consists.      Conclusions   deduced  from   practice    upon   artificial 
water-meadows  are  equally  applicable  to  other  low  lands  supplied 
with  a  superabundance  of  water.     Hence,  it  being  fully  proved 
that  the  best  water-meadows  are  those  possessing  an  open  and 
porous  subsoil,  or  else  the  alternative  of  a  competent  system  of 
under-drains,  combined  with  a  proper   outfall  for   the   oozing 
water;  that  floods  of  most  fertilizing  properties  injure  the  vegeta- 
tion when  retained  within  or  upon  the  surface  of  the  soil  beyond 
a  certain  period ;  and  that  a  circulation  of  water  through  the  soil 
is  as  essential  to  profitable  irrigation  as  a  current  over  it — we 
may  declare  that  any  river-meadow  devoid  of  these  elementary 
conditions  of  prosperous  vegetable  growth  cannot  be  in  a  fit  state 
for  the  exercise  of  good  husbandry.     In  the  upper  part  of  the 
valley  of  the  Nene,  above  Northampton,  there  are  many  hundred 
acres  of  fine  meadow  land  greatly  lessened  in  value,  because  the 
undue  height  at  which  the  river  is  kept  prevents  the  smaller 
streams,  into  which  the  under-drains  should  empty  themselves^ 
from  having  any  outfall.     This  causes  these  under-drains  to  be 
useless  for  nine  months  in  succession^  and  sometimes  for  the  whole 
year.      And   in  vain   are   the   brooks  and   small  water-course5 
widened  and  deepened;   for,  having  no   natural  scour  from  a 
current,  they  speedily  choke  again  with  weeds,  rushes,  and  mud« 
The  bad  condition  of  the  river  has  grown,  of  course,  since  these 
meadows  were  first  subsoil-drained ;  and  thus  all  the  farmer's 
attempted  amelioration  is  lost  upon  his  grass,  because  the  noxious 
bottom-water  caimot  be  discharged.     In  this  valley  it  is  com- 
monly found  that  such  patches  of  a  tract  of  meadow-land  as  have 
the  good  fortune  to  possess  a  gravelly  subsoil,  through  which 
almost  any  quantity  of  water  will  drain  off,  seem  to  be  emriched 
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and  fertilized  by  every  flood  that  comes  over  them ;  while  on 
binds  contiguous  or  perhaps  just  on  the  other  side  of  the  river, 
where  a  clay  soil  retains  the  wet,  exactly  the  contrary  effect  is 
produced. 

The  consequences  of  the  want  of  subsoil-drainage — as  mani- 
fested on  aU  the  lands  of  this  character  with  which  I  am  familiar 
— are  that  the  herbage  is  more  or  less  of  a  coarse,  sour,  and 
sedgy  quality;   the   constant   wetness   of  the   earth   creating  a 
suitable  habitat  for  marsh  or  bog  plants,  and  banishing  nearly 
two-thirds  of  the  better  varieties  of  pasture  grasses.     I  know  of 
one  meadow  of  loamy  soil  in  a  valley  comprising  thousands  of 
acres  more,  in  which  some  holes  dug  10  inches  square — some 
weeks  after  a  flood  had  passed  away — began  immediately  to  fill 
with  water,  and  this  in  the  course  of  a  night  stood  7  inches  deep, 
thus  showing  the  inability  of  the  roots  of  the  grasses  to  take  up 
nourishment,  the  soil  being  too  retentive  of  cold  and  moisture  to 
impart   it  to  them.     Thus  a  great  extent  of  meadow-grounds 
which  have  enough  of  natural  fertility  and  richness  to  become  first- 
class  grazing-lands  under  proper  drainage,  fatting  a  seventy-stone 
ox  per  acre  in  summer,  and  keeping  2  sheep  per  acre  through  the 
winter, — and  woVth  a  rental  of  3/.  10*.  an  acre, — are  now  scarcely 
remunerative  at  1/.  per  acre.     Where  the  meadows  are  chiefly 
saved  for  mowing,  and  in  occasional   years  yield  considerable 
weights  of  fodder, — enticing  rather  high  bids  per  acre  from  the 
eager  arable  farmers, — the  hay  is  coarse  and  strawy,  and  rarely 
worth  more  than  three-fourths  the  price  of  good  upland  hay. 
Bat  one  of  the  most  serious  injuries  arising  from  the  liability  to 
floods  at  any  season  after  a  heavy  rain,  and  from  the  saturated, 
water-logged  state  of  the  land,  is  the  rot  in  sheep.    Great  caution 
is  at  all  times  needed  in  stocking  the  pastures :  in  a  wet  season 
this  cannot  be  done  at  all ;  and,  in  ordinary  years,  there  is  fre- 
^ent  loss  from  sheep  eating  herbage  nourished  by  the  stagnant 
water. 

Then,  as  regards  the  ArabMand  of  these  valleys,  it  is  suffi- 
ci«t  to  state  in  one  word  that,  with  under-drainage  rendered 
dther  impossible  or  nugatory,  the  soil  is  noxiously  charged  with 
»  greater  volume  of  water  than  it  would  naturally  absorb  ;  a  con- 
stantly low  temperature  is  maintained  both  at  the  surface  and  to 
^  considerable  depth ;  the  power  of  the  sun  is  neutralized ;  the 
aeration  of  the  soil  precluded  ;  tender  plants  decayed,  and  vigorous 
ones  turned  sickly ;  all  the  farmer's  efforts  and  expenses  bereft 
of  any  adequate  return. 

One  of  the  greatest  evils,  however,  of  the  inability  of  grounds 

•  Ktde  elevated  above  their  contiguous  river  to  obtain  a  subsoil- 

^Jndnage,  is   the  hindrance  thus   opposed  to  the   conversion  of 

jnus  into  tillage.     Why  are  our  large  watercourses  so  generally 
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bordered  with  meadow  and  pasture  ?  Not  because  of  the  p 

adaptation  of  the  soil  to  grass-farming ;  not  because  of : 

fattening  qualities,  its  suitability  for  breeding  sheep  or  cal 

unequalled  cheeses  or  other  dairy  produce.     No;  it  coi 

unbroken  and  unimproved  because  it  is  insecure*    Tilla^ 

bandry  can  no  more  live  amongst  the  ravages  of  inundatic 

it  could  in  olden  time  among  the  wars  of  the  Roses,— 

caused  its  decline  in  England.     If  our  meadows  have  nev( 

(  used  otherwise  than  they  are,  this  forms  no  objection  t< 

better  appropriation  in  the  future.    Excepting  some  tracts 

[  will   doubtless  make  excellent  grazing-land  with  an  im] 

drainage,  farmers  in  the  river-vales  know  very  well  that  i 

proportion  of  their  poor  grass  would  be  far  more  profit 

dried  and  turned  under  the  plough.     Nay,  they  have  num 

examples  of  such  pastures  lying  barely  3  feet  above  the 

level,  which,  when  pierced  and  tapped  with  30-inch-deep  < 

and  cultivated,  and  cropped,  have  yielded  in  one  year  more 

•  table   food   than   during   many  past  years  put  together. 

among  the  predilections   engendered  by  habit  and   ance 

usage  is  that  of  the  wet-vale  farmer  for  his  greensward ; 

\  too  many  cases  it  requires  a  troublesome  reiteration  of  arg 

to  persuade  occupiers  into  an  approval  of  the  change  refer 

Just  as  the  Bedford-Level  farmers  said  that  they  should  be 

I  without  winter  floods — because  their  weak  land,  laid  do^ 

six  years  to  grass-seeds,  needed  continual  moisture — so  thes 

I  '  affirm  that  overflow  in  moderation  is  the  making  of  their 

]  and  deprecate  any  attempt  to  prevent  it.     But  ^e  Fen-m< 

'■  differently  now;  they  ridicule  the  idea  of  merely  makii 

best  of  a  bad  situation ;  and  having  dismissed  their  flood 

at  once  opened  up  a  more  profitable  mode  of  culture,  and 

I  not  relinquish  their  present  rich  arable  to  return  to  thei 

j  famous  pasture  and  hay.     Mr.  Acland,  in  his  Report  on  a 

■  setshire^  gives  a  striking  instance  of  the  sort  of  feeling  whic 

'.  dominates  too  generally  upon  the  banks  of  our  rivers. 

basin  drained  by  the  Parret,  he  says,  there  are  thousands  o 

of  grass-land  of  the  coarsest  description,  some  capable 

lighest  order  of  arable  cultivation,  but  at  present  unimpi 

because  some  occupiers,  anxious  for  a  supply  of  water  fo 

r-ock  in  summer,  look  with  mistrust  upon  all  plans  of  deej 

'  Ufalls ;  and  others,  having  a  few  shillings'  worth  of  gra 

*  "^heir  land  at  the  fall  of  the  year,  are  opposed  to  letting 

'•iv.ic  water  which  is  of  importance  as  a  natural  manure. 

have  hitherto  con^*^**^  my  observations  to  rivers  anc 

'eys,  because  r     •>*».     jiime  importance ;  but  the  subjec 

..Juct   us   in^'         ••    CO   and   interminable   ramification 
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f  those   livers,  being  either  sympathetically  or  independently 
ffected  to  mischief,  each  in  its  own  domain.     The  injuries  to 
rhichk'I  have  adverted  are,  therefore,  chargeable  in  lesser  degree 
Lgainst  all  natural  drains  and  sewers  whatever,  when  these  are 
^t  unchecked  or  suffer  from   mismanagement.      And   here   I 
nrould  observe  that,  in  addition  to  the  fringes  actually  damaged 
by  the  swelling  of  these  myriad  streamlets,  there  are  the  far 
more  extensive  lands  just  elevated  above  the  floods^ — surrounding 
the  base  of  the  hills  in  upland  districts,  and  spreading  out  to 
great  distances  on  the  plains, — which  indirectly  experience  the 
evil  by  the  damming-back  of  their  drainage.      The  channels 
through  which   they   immediately   discharge   are  generally  too 
feeble  in  character  to  be  burdened  by  water-mills ;  these  nuisances 
to  low  land  being  commonly  planted  on  the  larger  brooks  into 
which  the  smaller  are  collected.     Of  course  I  am  now  referring 
to  watercourses  passing  beyond  the  precincts  of  the  individual 
funns  where  they  originate,   carrying  the  drain-water  of  more 
than  one   estate.     And  these,  instead  of  being   considered  as 
conunon  or  public  sewers,  over  which  individual  landowners  have 
DO  control,  more  resemble  in  their  legal  relations  ^'  occupation 
loads,"  through  which  there  is  a  right  of  way  but  no  compulsion 
of  repairs.     It  is  owing  to  the  defective  state  of  this  class  of 
conduits  throughout  very  large  tracts  of  the  kingdom  that  com- 
plaints of  inadequate  drainage  are  becoming  so  prevalent,  and  a 
remedy  is  the  more  urgent  when  we  remember  that  the  lands 
thus  dependent,  lying  between  the  large  main  streams  and  ground 
of  higher  altitude,  are  those  most  in  need  of  perfection  in  their 
Qoder-drainage,  and  include  some  of  the  most  valuable  of  our 
com  and  pasture  land.    On  these  sloping  fields  of  both  tenacious 
and  porous  soil  the  subsoil-drainer's  energies  have  been  assidu- 
ooslj  employed  for  a  long  series  of  years ;  and  as  on  the  higher 
lands  also  the  same  operations  are  being  carried  on  more  exten- 
sively and  with  growing  efficiency,  the  ditches  are  being  addi- 
tionally taxed  with  water  thus  saved  from  evaporation.     This 
^mentation  of  their  volume  and  current  is  so  great,  and  the 
^and  for  more  speedy  delivery  so  pressing,  that  the  question 
of  enlarging  and  maintaining  them  in  better  order  is  becoming  a 
very  serious  matter.     Up  to  this  time  our  eager  under-drainers 
We  laboured  much  as  our  Fen  farmers  did  with  their  new  wind- 
engines  in  the  last  century,  when  they  commenced  the  drying  of 
4eir  own  estates,  or  even  separate  farms,  heedless  of  their  neigh- 
Wr's  similar  engagement ;  thus,  for  lack  of  systematic  plan  or 
^bined  action,  endangering  and  defeating  all.     But  attention 
^  now  being  thoroughly  awakened  to  the  correction  of  thfe  error. 
We  are   beginning    to   understand   that   every    river   witji   its 
^^leamlets,  and  feeders,  and  ditches,  nay,  even  the  very  uhder- 
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drains  which  trickle  toward  its  supply,  must  be  viewed  as  a 
system  of  drains  organized  and  complete  in  itself;  and  if  imme- 
diate necessity  forbid  our  beginning  at  once  at  the  outfall  or 
main  channel,  we  must  at  least  improve  our  smaller  brooks  witii 
a  reference  to  the  whole  train  of  which  they  are  but  a  part. 

Having  thus  endeavoured  to  portray  some  of  the  larger  and 
also  the  minor  evils  inherited  through  past  neglect  of  rivers  and 
brooks,  it  is  now  my  duty  to  point  out  the  difficulties  to  be 
overcome,  and  the  means  by  which  to  accomplish  the  desired 
remedy. 

5.  Existing  Difficulties  in  the  Application  of  a  Remedy  which 

arise  from  the  Claims  of  Millsj  Navigations^  Sfc. 

6.  Best  and   Cheapest  Modes   of  Dealing  with  the  aforesaid 

Claims, 

7.  Best  Mode  of  Correcting  Existing  Evils^  with  due  regard  to 

Preserving  the  Requisite  Moisture  of  Subsoil  in  existing 
Meadows  and  to  Irrigation. 

I  prefer  leashing  together  these  points  of  the  discussion,  and 
treating  the  whole  question  in  connection  with  them.     The  ob- 
stacles to  a  better  Trunk  Drainage  are  physical  and  moral, — the 
former  including  the  obstructions  of  mills,  navigations,  bridges, 
meadows,  &c.,  and  the  engineering  difficulties  of  performing  new 
works  with  less  of  damage  than  gain ;  the  latter  embracing  the 
claims  of  owners  and  holders,  prescriptive  and  vested  rights,  pri- 
vileges of  immemorial  or  acquired  possession,  considerations  of 
equity,  of  common  law,  of  custom,  of  economical  and  political 
expediency.     So  multifarious  and  complicated  are  these  difficul- 
ties—comprehended in  Nos.  5  and  7 — that  it  will  be  wiser  to 
answer  the  inquiries  involved  in  Nos.  6  and  7  by  a  reference  tx> 
the  means  already  put  in  practice  in  past  and  present  times^ 
rather  than  by  advancing  any  theoretically  deduced  plans  of  o\sC 
own.     In  pursuance  of  this  method,  and  waiving  for  a  time  ther 
consideration  of  the  nature  of  the  works  themselves,  let  us  loolc 
at  the  progress  of  legislation  upon  this  subject,  watching  the 
various  questions  which  from  time  to  time  arose,  and  seizing 
where  we  can  a  lesson  for  our  guidance  in  the  present  emer- 
gency. 

It  would  be  needless  to  speculate  upon  the  probable  motives 
which  actuated  our  early  progenitors  to  the  first  enterprises  of 
general  industrial  utility  ;  how  co-operation  for  mutual  benefit| 
in  drainage  as  in  other  matters,  may  have  been  begun  by  one 
generation,  enforced  as  "  custom"  by  the  next,  and  so  on,  until 

Serpetuated  usage  and  precedent  became  authoritative  as  "  law.** 
lut,  eschewing  technicalities,  law  cases,  and  decisions,  we  may 
just  note  the  main  principles  of  procedure  which  were  gradually 
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itablished  in  the  administering  of  cares  to  our  troublesome 
ratercourses.  In  the  fens  of  Lincolnshire  and  Cambridgeshire, 
iie  marshes  and  moors  of  Somersetshire,  and  Ronmej  and  other 
aarshes  in  Kent  and  Sussex,  arose  the  first  drainage  regulations, 
did  {rom  the  ^'  common  law  "  or  ancient  usage  of  the  realm  ob- 
lerved  in  all  such  levels  emanated  the  Commissions  of  Sewers, 
irhich  were  appointed  to  conserve  the  public  drains  and  works 
n  various  counties.  Lands  had  been  partitioned  by  ditches; 
Tests,  cradges,  and  ward-dykes  constructed  to  hold  off  fen- waters 
:rom  inned  grounds;  embankments  of  considerable  magnitude 
t>uiU  against  the  tides  of  estuaries  ;  bridges,  sluices,  and  tunnels 
nade ;  and  when  these  needed  repair,  or  the  natural  watercourses 
iroke  their  bounds,  to  the  danger  and  detriment  of  the  country, 
he  Sovereign,  as  keeper  of  the  soil  of  his  kingdom,  was  appealed 
x>,  to  settle  and  enforce  the  performance  of  the  subject's  duty. 
The  share  of  work  at  first  allotted  to  each  town  was  the  mending 
>r  enlarging,  as  the  case  might  be,  so  much  of  the  bank  or 
channel  as  passed  through  or  contiguous  to  that  town  or  parish^ 
This  custom  might  assign  each  parish  its  due  proportion,  but  did 
not  insure  an  equitable  subdivision  of  the  charge  among  the 
inhabitants ;  hence  a  further  regulation  grew  into  existence 
which,  "  using  no  favour  either  to  rich  or  poor,"  apportioned  the 
labour  according  to  the  number  of  acres  belonging  to  each  indi- 
vidual, the  extent  of  his  commons,  or  the  proceeds  of  his 
fishery. 

In  the  inland  valleys  a  very  different  order  of  operations  was 
followed ;  instead  of  cleansing  and  opening  for  agricultural  pur- 
poses, damming  the  streams  was  resorted  to,  partly  for  the  sake 
of  fishings,  and  principally  for  water  to  turn  the  clumsy  wheels 
of  water-mills.  All  manner  of  obstructions  were  suffered  to 
impede  the  rivers,  small  and  great,  until  the  complaints  and 
gathering  outcries  of  injured  interests  roused  the  protecting  care 
of  the  State.  Thus  many  statutes  were  enacted  against  "  weares^ 
gorces,  stankes,"  &c.,  as  the  9th  of  Henry  III.,  iterated  by  the 
25th  of  Edward  I.,  augmented  by  the  25th  and  45th  of  Edward 
UL,  the  21st  of  Richard  II.,  the  1st  and  4th  of  Henry  IV.,  and 
the  12th  of  Edward  IV.. 

Commissions  were  issued  by  the  King  for  the  removal  of 
nuisances  and  maintenance  of  works,  to  certain  individuals  in  a 
district  for  a  limited  time,  by  virtue  of  which  the  commissioners 
might  enforce  defaulters  to  their  duty  by  distraining  and  amercing, 
and  even  imprisoning;  all  this  being  according  to  the  common 
law.  The  first  statute  authorizing  them  was  the  6th  of  Henry  VI., 
rhile  subsequent  statutes  in  the  8th,  18th,  and  23rd  of  Henry  VI., 
ie  12th  of  Edward  IV.,  and  the  6th  of  Henry  VIII.  extended  or 
NTolonged  their  powers.     A  statute  of  the  23rd  of  Henry  VIII, 
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established  the  Commissioners  of  Setoers  upon  a  general  basis 
and  another  of  the  3rd  of  Edward  VI.  perpetuated  them  for  eve 
for  the  conservation  of  low  grounds  in  the  whole  realm.  Thei 
powers  are  founded  on  the  ancient  customs  of  Romney  Marsh,  ii 
Kent,  by  which  the  supervision  of  drainage  works  was  intrustec 
to  twenty-four  jurats,  chosen  by  the  commonalty  of  the  Marsh 
whose  office  was  to  view  defects  and  levy  sums  upon  neglecten 
these  points  having  been  embodied  in  six  ordinances  or  standard 
regulations  in  the  year  1250.  It  must  not  be  supposed  thai 
because  of  the  general  nature  of  the  act,  the  whole  surface  of  th 
kingdom  was  apportioned  out  to  different  commissions ;  the  a( 
was  permissive,  and  applied  particularly  to  marshes  and  lo^ 
grounds.  I  am  not  sure  how  many  counties  have  ever  had  sue 
conservators  to  look  after  their  streams  and  banks,  but  Dugdah 
in  his  History  of  Imhanking  and  Drayning^  records  the  fact  onl 
of  Kent,  Surrey,  Middlesex,  Essex,  Sussex,  Somerset,  Gloucestei 
Yorkshire,  Nottinghamshire,  Derbyshire,  and  the  Great  Levc 
of  the  Fens;  excepting  Derbyshire,  which  is  little  more  tha 
named,  these  counties  much  required  the  oversight  of  the  com 
missioners,  because  of  their  marsh  grounds,  low  shores,  or  tidj 
rivers.  Commissioners  of  Sewers  are  now  to  be  found  princi 
pally  in  our  lowland  districts,  and  even  there  only  a  certai 
number  and  description  of  drainage  works  are  under  their  supei 
vision.  In  some  districts  their  sewers,  and  banks,  and  tunneh 
&c.,  are  preserved  in  good  order,  and  certain  new  works  of  im 
proveraent  are  now  and  then  indulged  in ;  but  as  they  -are  irrc 
sponsible  and  arbitrary — receiving  rates  without  suffering  quef 
tion  or  demur,  and  scouring  what  ditches  they  please — frequer 
altercations  arise  with  owners  and  farmers,  who  can  neithc 
fathom  nor  relish  their  mysterious  authority.  In  Somersetshire 
for  instance,  their  proceedings  would  be  ludicrous  did  they  nc 
leave  the  moors  and  marsh-lands  miserably  clogged  with  wate: 
A  law  regulating  Courts  of  Sewers  (3rd  and  4th  of  William  IV 
cap.  22),  passed  in  1833,  remedied  certain  defects  in  the  pric 
law  of  sewers,  enabling  them  to  improve^  as  well  as  simply  coi 
serve  and  restore  works  to  their  ancient  condition ;  and  in  a  sti 
more  recent  act  (12th  and  13th  of  Victoria,  cap.  50)  there  ai 
some  useful  provisions  tending  to  give  something  like  order  an 
legality  to  the  execution  of  their  laws :  but,  looking  at  the  frui 
of  these  powers,  we  find  it  still  true  as  ever  that  all  works  < 
magnitude  remain  to  be  carried  out  under  private  or  local  acts  < 
parliament,  by  the  agency  of  companies  or  otherwise,  that  nav 
gations  still  pen  up  our  streams  to  float  barges  over  shoal 
bridges  contract  their  channels,  and  mills  dam  back  our  draii 
water  in  spite  of  sewers  "  presentments  "  of  the  evils,  or  of  the: 
decrees  fixing  the  legal  <<  heads  "  and  falls.     We  can  only  say  1 


Trunk  Drainage.  21 

^  any  person  who  may  suggest  a  universal  issuing  of  Sewers  Com- 
^  missions  under  the  Great  Seal,  as  a  promising  system  of  organi- 
t  zation  for  removing  abuses  from  our  waters,  that  the  conflicting 
c  rights  and  interests  involved  are  far  too  multiform  and  powerful 
&  for  any  local  commission.  They  could  not  touch  half  the  small 
i  drains  which  unneighbourly  neighbours  will  not  cleanse  for  us ; 
B  still  less  provide  the  additional  waterway  that  we  ought  to  possess 
M  down  the  rivers  for  our  annually  augmenting  delivery  of  drainage ; 
i2  still  less  could  they  deal  with  mill-dams  or  useless  canals.  Besides 
Ci  we  must  remember  that  agricultural  drainage  cannot  always  go 
^  foremost ;  and  where,  as  is  often  the  case,  the  value  of  a  naviga- 
^•»  tion,  or  of  a  chain  of  water-mills,  outweighs  the  means  at  the 
»c  disposal  of  the  damaged  land^  what  can  Commissioners  of  Sewers 
it  do  to  combine  these  interests  in  a  plan  for  accommodating  all  ? 
li;  In  ancient  times  they  made  orders  against  "  reeds,  haffs,  fish- 
?r  garths,"  and  other  nuisances  in  streams ;  they  enforced  penalties 
'^  for  letting  hogs  root  holes  in  embankments,  and  for  plucking  the 
a.  sand-sedge  from  its  growth  on  the  sea-shore ;  but  the  first  em- 
e^  hankbg  of  marshes,  their  subsequent  drainage,  and  nearly  all  larger 
1.  drainage  works,  either  of  banks,  cuts,  or  machinery,  have  been 
h  accomplished  by  other  agencies.  We  may  also  include  in  this 
i  category  of  mere  conservators  of  details,  the  officers  found  in 
r-  certain  of  our  lowlands  under  the  title  of  marsh-reeves^  appointed 
5.  by.  parish  freehold  juries  to  superintend  the  drainage  of  the 
H     mclosed  commons. 

Centuries  ago  trunk  drainage  found  the  fruitlessness  of  ex- 
r  pecting  essential  aid  from  such  quarters ;  summoning  and  dis- 
c     training  gave  way  to  "  undertaking." 

•  In  the  29th  of  Elizabeth  some  gentlemen  "  undertook "  the 

•  recovery  of  the  Erith  and  Plumstead  marshes  in  Kent  (marshes 
which  have  nevertheless  poisoned  the  atmosphere  of  the  metro- 

•  polis  up  to  this  day),  and  for  their  encouragement  a  law  was 
-  passed  that  they  should  have  "  a  moiety  of  all  such  gained  lands, 
\'  and  an  eighth  part  of  the  other  moiety,"  as  their  recompense. 
y  This  act  of  parliament  attracted  various  persons  to  engage  in  the 
^  Work  of  draining  several  plots  or  districts  in  the  Great  Level  of 

the  Fens,  though  the  work  failed,  because  performed  without  refer- 
ence to  the  system  of  drains  and  rivers  there  as  a  whole.  Public 
attention  having  been  thus  called  to  the  new  method  of  draining 
by  contract  for  a  part  of  the  lands,  a  General  Drainage  Act  was 
passed  in  the  43rd  of  Elizabeth,  including  all  the  low  inundated 
grounds  in  England.  The  preamble  states  that  the  chief  hind- 
rance to  their  drainage  was,  that  they  were  mostly  wastes  and 
<^mmons,  in  which  many  persons  had  common-right  by  prescrip- 
tion, "  by  reason  of  their  residence  or  inhabitancy,  which  kind  of 
commons,   or  their  interest  therein,  could  not  be  extinguished 
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except' in  defiance  of  the  common  law,"  and  the  commoners  were 
unable  from  their  poverty  to  pay  the  expense  of  reclamation. 
The  statute  therefore  enacts  that  the  lords  and  owners  of  all 
inundated  wastes  and  commons,  and  "  the  most  of  the  com- 
moners," might  contract  or  bargain  for  part  of  such  commons 
with  persons  who  would  undertake  to  drain  them.  Like  many 
other  well-intentioned  regulations  this  act  became  the  basis  not 
simply  of  the  improvements  wished  for,  but  also  of  jobbing 
schemes,  which,  particularly  in  the  Great  Level  of  the  Fens, 
excited  the  opposition  of  the  local  population,  and  led  to  many 
prolonged  failures  in  draining  enterprise.  The  early  part  gL 
King  James  the  First's  reign  was  rife  with  drainage  projects ; 
"  Undertakers^^  soon  becoming  numerous  and  fashionable.  It 
was  not  uncommon  for  some  of  the  larger  landlords  in  any  dis- 
trict, by  using  their  influence  with  courtiers,  to  get  themselves 
made  commissioners,  forming  certain  commons  or  parishes  into 
a  "  level,"  or  district,  so  limited  as  to  include  their  own  deluged 
estates,  with  other  lands  that  suffered  but  little  from  overflow, 
and  then,  bargaining  with  themselves  for  the  drainage,  to  become 
both  "judges  and  parties;"  and  in  the  end  to  obtain  slices  o£ 
their  neighbour's  grounds  for  a  merely  nominal  amelioration.  And 
on  a  larger  scale  too,  as  our  Fen  history  tells  us,  a  company  ol 
adventurers,  by  another  form  of  device,  could  obtain  possession 
of  a  third  part  or  more  of  the  estates,  covering  any  extent,  even 
hundreds  of  thousands  of  acres,  of  the  Fen  land.  The  company 
promising  to  drain  the  country  got  the  Commissioners  of  Sewers 
to  tax  the  lands  without  the  consent  of  the  proprietors ;  these 
moneys  not  being  paid  up,  the  Commissioners  were  entitled  to 
seize  and  bargain  the  lands  away  for  the  promised  drainage,  and 
the  undertakers,  after  improving  the  surface  drainage  just  enough 
to  obtain  the  adjudicature  of  the  portion  of  land  agreed  upon 
**  to  them  and  their  heirs  for  ever,"  frequently  forgot  to  repair 
and  maintain  the  works  in  proper  order.  The  attempted  drainage 
of  the  low  lands  lying  about  the  junction  of  the  Trent  and  Ouse 
with  the  Humber,  in  the  reign  of  Charles  I.,  is  an  example  oi 
another  mode  of  grasping  at  the  country  people's  property.  The 
King,  desirous  of  improving  lands  that  contributed  to  his  revenue, 
issued  a  commission  to  certain  gentlemen  to  treat  and  conclude 
with  those  who  claimed  common  of  pasture  by  way  of  composi- 
tion in  land  or  money,  and  those  who  would  not  agree  had  aD 
information  exhibited  against  them  in  the  Exchequer  Chambei 
by  the  Attorney-General,  and  were  obliged  to  submit  to  \ni 
award.  Out  of  13,400  acres  in  one  manor,  the  drainers  and  thi 
King  required  no  less  than  7400  acres,  leaving  only  6000  acrei 
for  the  370  commoners,  and  the  number  of  those  who  dissentec 
from  such  an  undertaking  were  three  times  as  many  as  those 
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irho  agreed  to  it.     When  to  this  inequitable  procedure  was  added 
the  uselessness  of  the  drainers'  new  works,  the  population  rose 
in  riots   to  repossess   the  lands  and  rights  of  which  they  had 
been  deprived.     The  same  arbitrary  mode  of  proceeding  marked 
the  different  schemes  for  dealing  with  common-rights   and  other 
privileges  or  possessions  of  the  inhabitants  of  the  Great  Level, 
and  a  long  series  of  disturbance  and  opposition  were  the  results. 
The  Fen-men  saw  that  drainage  was  sure  to  be  followed  by  in- 
\  closure,  and  that  this  would  be  accompanied  by  an  unjust  appro- 
t  priation,  seeing  that  in  those  times  the  weak  could  not  make 
\  good  his  cause  against  a  powerful  claimant ;  besides  which,  the 
i    trae  aim  of  the  drainers,  and  of  the  authorities  who  backed  them, 
I   too  plainly  showed  itself  in  their  exorbitant  demands  for  recom- 
j.  pense  for  pitiful  designs   of  improvement.      King   James    I., 
J  at  the   beginning   of  his   reign,    took    a   great   interest  in  the 
fj  Fen  Drainage,  and  by  his  own  letters  and  reiterated  instructions 
;   from  the  Lords  of  the  Privy  Council,  directed  to  the  Commis- 
aoners  of  Sewers,  encouraged  some  of  the  best  designs  which 
.   «ose  during  that  century.     For  the  first  time  the  Fens  were  to 
«ome  extent  "  levelled,"  the  soil  bored  into  in  all  parts  to  ascer- 
tain its  nature,    a  survey  of  the  whole  surface  made,  and  the 
actual  condition  of  the  lands  discovered.     But  what  is  specially 
to  our  purpose  at  the  present  time  is  the  circumstance  that  the 
Privy  Council  directed  the  Commissioners,    now  for  the  first 
time,  to  endeavour  to  satisfy  "  all  such  persons  as,  having  no 
respect   to   the  general  good  likely   to  come  by  the  draining, 
should  oppose  it,  or  use  means  to  others  so  to  do,"  or  otherwise 
to  enjoin  them  to  attend  a  public  council  at  Huntingdon.     At  this 
council  the  Commissioners,  "  after  long  debate,  and  all  objections 
heard,"  unanimously  declared  the  undertaking  feasible  and  also 
highly  praiseworthy.     A  bill  consequently  introduced  into  parlia- 
ment appointed  (among  other  good  things)  a  corporation  to  have 
a  portion  of  the  recovered  lands,  and  employ  the  profits  in  the 
**  perpetual    maintenance   of  the   draining,   and  satisfaction  for 
drowning."     The  commons  were  to  be  "  stinted "  by  the  lords 
of  the  manors,  and  greatest  part  of  the  freeholders  and  copyhold 
commoners,  so  that  the  poor  should  not  be  jostled  out  by  the 
Wealthy.     Provision  was  made  also   for  the  cottagers  upon  the 
lord  of  the  manor's  waste,  not  having  right  of  common :  because 
they  had  been  suffered  to  take  benefit  of  the  wastes,  they  were 
to  be  provided  for  when  those  wastes  were  reclaimed  by  the  said 
lords.  It  is  undoubtedly  owing  to  the  absence  of  such  a  righteous 
and  generous  provision  as  this  that  much  of  the  Fen  inhabitants' 
hostility  to  general  drainage,  and  commoners'  repugnance  to  in- 
closures,  may  be  attributed.    Still  this  excellent  project  was  unsuc- 
^sful  in  parliament  in  consequence  of  one,  though  a  most  im- 
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portant,  point — the  exorbitant  amount  of  land  to  be  allotted  t< 
the  undertakers.  In  a  fresh  project,  a  few  years  after,  a  ne^ 
feature  was  introduced  into  drainage  by  contract ;  the  commis* 
sioners  refused  to  sanction  any  scheme  which  appeared  to  grasf 
at  the  fen-land,  declaring  that  they  had  no  power  to  take  awaj 
any  man's  land  without  his  voluntary  assent,  and  deciding  thai 
the  drainers*!  recompense  should  be  "  a  moiety  of  the  clear  profit 
which  they  should  bring  to  each  particular  owner,"  the  ground 
to  be  valued  before  and  after  the  work.  But  no  such  fair  prin- 
ciple of  contract  was  acted  upon  when  the  actual  drainage  was 
performed,  or  at  least  s6  far  attempted  that  the  Bedford  Level 
was  placed  under  a  Corporation,  perpetually  constituted,  and  its 
principal  powers  defined.  In  fact  the  first  general  drainage  o 
the  Fens  was  not  undertaken  with  the  goodwill,  or  for  the  benefi 
of  the  people  most  interested  in  it,  but,  in  nearly  every  case 
without  their  consent,  and  against  their  feelings  and  wishes.  I 
was  neither  so  well  conducted  nor  so  satisfactorily  performed,  a 
such  an  enterprise  would  be  at  the  present  day ;  and  undoubtedl; 
had  it  been  deferred  until  the  principle  of  duly  representing  al 
interests  had  become  more  widely  recognised,  and  the  public  thei 
gained  over  to  the  idea,  the  work  long  ago  would  have  been  a 
completely  and  heartily  executed  as  it  has  finally  been. 

The   opposing  interests  in  the  Fens  have   been   appeased  ii 

different   ways.      Owners    of    common-rights    have    had   thei 

grounds  improved  over  and  above  the  cost  in  drainage  taxes 

When  inclosures  have  subdivided  these,  there  have  been  awardec 

allotments  or  compensation.     Where  fisheries  have  been  driec 

up,  or  turbaries  invaded,  due  compensation  has  had  to  be  paid 

and  of  course  drainers  have  always  purchased  ground   for  thei 

works^  and  were  supposed  to  pay  a  compensation  to  the  countr 

for  the  ancient  works  they  appropriated.     But  there  were  classe 

who  suflFered  severely,  consisting  of  fowlers,  fishers,  villagers  c 

all  soits,  who  had  hired  the  common-rights,  waters,  or  turbar 

grounds,  &c.,  and,  losing  the  means  of  earning  an  independet 

livelihood,  were  reduced  to  the  servitude  of  day  labour  upon  tb 

lewly  tillaged  Fens.     The  great  opponent,  however,  was  alwa} 

iavi^*»*''^"  ;  corn,  fuel,  and  merchandize  of  all  kinds,  had  bee 

.loatm         ^'»t-qres  along  the  main  rivers,  between  the  inland  towi 

■-'       -  ,v.«^,.,its  ;  and  some  considerable  controversy  was  general! 

-uxred  to  settle  the  terms  on  which  the  watermen  should  I 

•'^'l  for  making  use  of  the  straighter,  deeper,  speedier  con 

^i^xcation  of  the  improved  rivers.     A  still  greater  jealousy  h; 

ways  been  exh'^*  '^'^  ^-  ^^q  more  important  navigation  interes 

-J  the  coxp"^**  ^''»  ,01  ta    t*^     b^ir  j^'^-M  should  be  injured  I 

Qf  'TTT-^r'    -„  ...  ii^  !■)  tbialli        ^p*  *^'*  visdom  drav 

''f\\,      »,    ..on..-  *nnli       •»r»yAr»'»iii.  ^     \       --•'•br»ur  ^ntcrcsl 
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¥bo  begin  to  find  that  their  prosperity,  progress,  nay  even 
existence,  is  dependent  upon  a  perfect  clearing  and  opening  of  the 
channels  to  sea. 

The  largest  work  undertaken  by  any  company  was  the  drainage 
of  310,000  acres,  under  the  Earl  of  Bedford,  in  the  reign  of 
Charles  I. — a  district  since  denominated  the  "  Bedford  Level " — 
which  from  its  position  as  the  greatest  field  on  which  arterial 
works  have  received,  as  it  were,  their  cultivation  and  principal 
development,  must  have  a  word  or  two  of  reminiscence  in  this 
paper.     This  immense  tract,  a  portion  of  it  continually  under 
water,  while  some  parts  yielded  large  crops  of  hay  to  the  sur- 
rounding and  the  island  uplands,  and  all  more  or  less  valuable 
to  many  classes  of  people  for  its  turf,  fuel,  fish,  wild  fowl,  reeds^ 
osiers,  and  other  fen  products,  was  to  be  made  "  summer  land," 
.   or  free  from  inundation  during  that  season.     And  the  recom- 
:   pense  for  the  work  was  to  be  95,000  acres  of  land  set  out  from 
;    all  parts  of  the  plain,  of  which  43,000  were  to  pay  for  the  first 
excavations,  &c.,  40,000  to  be  set  aside  for  the  perpetual  main- 
tenance of  the  works,  and  12,000  allotted  to  the  King  (Charles  I.) 
as  lord  of  very  extensive  manors  in  the  Level.     What  power  had 
the  Crown  or  the  Commissioners  of  Sewers  thus  to  sever  and 
alienate  this  great  proportion  of  the  property  of  others  ?     The 
statute  of  23rd  Henry  VIIL  gave  them  this  authority  as  far  as 
regards  the  land  of  the  King,  or  any  other  person ;  but  as  the 
greater  part  of  the  Level  consisted  of  very  extensive  open  com- 
mons, there  was  still  the  difficulty  of  enforcing  a  division  of 
these  lands.     The  General  Drainage  Act  of  the  43rd  Elizabeth, 
to  which  I  have  alluded,  gave  "  the  lord  or  lords  of  the  wastes 
and  commons,  and  the  most  of  the  commoners  for  the  particular 
commons,"  power  to  contract  with  undertakers  for  part  of  such 
commons,  &c.,  "  the  conveyances  thereupon  made  to  be  good  and 
available  in  law."     So  that  the  Commissioners  of  Sewers,  the 
owners  of  fen-lands,  and  the  Earl   of  Bedford,  having  united 
|nider  the  King's  commission,  the  contract  being  duly  enrolled 
in  the  High  Court  of  Chancery  became  an  effective  law.     How- 
ever, the  country  people  in  general  did  not  sanction  such  a  pro- 
ceeding, and  exhibited  all  the  greater  repugnance  when  the  new 
dndns  and  rivers  proved  ineffectual  from  the  uprising  of  their 
soft  shallow  bottoms,  and  when  the  shrinking  of  the  light  peaty 
embankments  let  the  floods  soak  through.    During  the  Common- 
Wealth  the  Fen-men  forcibly  re-entered  upon  their  95,000  acres,  and 
when  the  Earl  sought  the  assistance  of  parliament,  the  Commons 
decided  that  under  colour  of  a  statute  of  improvement  the  drainers 
had  abstracted  a  large  quantity  of  lands  and  common  feeding- 
grounds  from  their  rightful  possessors,  and  voted  out  his  bill  as 
"an  injustice,    oppression,    violence,  project,   and  grievance." 
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The  Earl  and  his  participants  had  received  a  Charter  of  L 
corporation  from  King  Charles  I.,  but  the  new  company  < 
adventurers  who  proceeded  with  the  drainage  under  Willian 
first  Duke  of  Bedford,  were  Incorporated  "  hy  Statute  "  the  15t 
of  Charles  II.  The  constitution  of  the  present  Bedford  Levi 
Corporation  is  therefore  founded  by  the  three  estates  of  th 
realm  ;  the  extensive  powers  entrusted  to  the  Corporation — suci 
as  the  power  of  taxing  the  land  of  the  subject  ad  libitum^  o 
arbitrarily  selling  lands  in  default  of  payment,  &c. — being  of  to< 
grave  a  character  to  be  exercised  solely  under  a  charter.  The; 
continue  to  maintain  their  ancient  drainage  works  to  effect  im 
provements,  and  to  contribute  towards  new  undertakings  likel; 
to  benefit  their  domain,  by  means  of  a  peculiar  organization  o 
members  and  oflBcers  ;  their  revenue  of  about  11,000/.  annual! 
being  derived  from  taxes  on  the  adventurers'  95,000  acres,  rate« 
according  to  their  differing  values,  and  from  further  sums  levie 
over  the  entire  district.  Some  of  their  machinery  for  govemanc 
and  management  I  shall  presently  refer  to  as  a  pattern  for  genera 
imitation,  but  being  founded  upon  the  basis  of  draining  b 
bargain  for  part  of  the  ground,  their  constitution  seems  no  longc 
applicable  to  the  reclaiming  of  river  valleys  or  maritime  delta 
now  waiting  for  improvement. 

At  a  time  when  ready  money  was  principally  deposited  wit 
the  commercial  citizens,  and  in  fens  where  it  was  only  povert 
that  was  overwhelmed  by  the  waters,  the  land  itself  formed  th 
only  fund  which  could  be  expended  upon  the  drainage ;  but  i 
our  own  times  the  landowners  themselves  can  be  the  capitalist 
and  share-takers  ;  money,  materials,  and  scientific  or  mechanics 
ability  can  be  raised  or  procured  by  the  district  to  be  won,  an' 
thus  a  more  sensible  and  equitable  system  has  succeeded  th 
clumsy  transaction  of  bartering  away  what  might  be  self-iiB 
proved. 

At  the  very  commencement  of  the  "  undertakings"  Local Ac\ 
of  Parliament  were  needed  in  order  to  insure  to  the  drainers  th 
fee-simple  of  the  ground  they  had  bargained  for ;  and  even  th 
general  Act  of  Elizabeth  did  not  suffice  in  their  stead.  Thu 
an  act  (4th  James  I.,  cap.  13)  passed  in  1606,  authorizing  th 
drainage  of  Waldersea  district,  about  6000  acres,  near  Wished 
by  three  gentlemen  undertakers,  for  two-thirds  of  the  land — bein 
the  first  local  district  act  passed  for  improving  the  Fens.  An 
some  time  after  the  general  drainage  of  the  Bedford  Level  ha 
been  accomplished,  local  or  private  acts  for  the  better  drainag 
of  single  parishes  or  of  separate  or  combined  estates,  becam 
multiplied  over  the  Fens.  As  these  were  found  indispensabL 
notwithstanding  the  Corporation  with  all  its  resources,  I  ougl 
just  to  mention  the  causes  of  this  extension.     Very  soon  aft( 
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the  general  drainage  it  was  found  that  the  artificial  canals  began 
to  grow  up  again,  the  banks,  and  indeed  the  whole  surface  of 
tbis  spongy  soil,  began  to  subside,  and  the  natural  rivers  remain- 
ing for  the  most  part  unfenced  by  barrier  embankments,  and  the 
estuaries  still  choked  with  tidal  sediment  as  before,  the  Level 
experienced  more  disastrous  floods  than  ever.     About  the  year 
1690  the  Fen-men  began  to  imitate  the  Hollanders  by  erecting 
I    wind  engines  to  lift  out  the  water  from  their  farm-drains  into 
X    some  contiguous  river.     These  mills  were  presented  at  the  Court 
ey    of  Sewers  as  nuisances,  and  ordered  to  be  pulled  down.     For 
a-   relief  the  mill  builders  resorted  to  a  court  of  equity,  the  ter- 
^]   mination  of  the  suit  was  adverse  to  them,  and  for  a  time  the 
^   scheme  was  laid  aside.     However,  in  1726,  Haddenham,  in  the 
ilj  Isle  of  Ely,  obtained  a  private  district  Drainage  Act  (13  Geo.  I.), 
:«   and  set  the  example,  which,  in  a  few  years,  spread  universally 
i«i  over  the  Level. 

J«  This  power  of  a  special  Act  of  Parliament  remains  up  to  this 
^  moment  the  authority  upon  which  all  our  great  modem  outfall 
^  works,  all  our  fen  drainages  of  any  magnitude,  and  the  arterial 
y^-  works  connected  with  the  improvement  of  rivers,  warping  of 
as  land,  &c.,  have  been  carried  out ;  and,  excepting  the  extensive 
works  of  this  order  which  are  executed  in  Ireland  by  the 
^-  Ommissianers  of  Public  Works  under  a  general  Act,  a  Local  Act 
cj  is  the  arm  upon  which  all  great  projects  now  in  process  of  forma- 
f  tion  are  relying  for  the  settlement  of  opposing  interests,  and  the 
-  establishment  of  an  executive  for  carrying  the  design  into  per- 
s     fonnance. 

^        From  the  very  first  escape  of  our  Fen  rivers  out  of  the  hands 
^'     of  Sewers'  Commissioners,  it  has  been  the  custom  of  undertakers 
^     and  promoters  to  call  in  the  assistance   of  engineers,  or  men 
whose  talents  had  been  professionally  exercised  in  drainage  and 
Wiking.     This  practice,  as  we  might  expect,   has  grown  with 
the  advancement  of  the  times  in  intelligence ;  so  that  from  the 
I^nke  of  Bedford's   Vermuyden,    and   other   local   or   Dutch 
drainers,  to  Mr.  Rennie,  and   from  him  to  the  first  civil  engi- 
neers of  the  present  day,  the    Fen  works  have  always  been 
nnder  their  advice  and  superintendence,  the  engineer  being  now 
as  much  needed  as  the  solicitor  in  obtaining  an  Act  of  Parlia- 
ment for  local  drainage.     But  the  autograph  letters  of  monarchs 
!      and  the  instigation  and  leadership  of  nobles  have  been  super- 
■      seded,  as  mainsprings  of  movement,  by  the  spontaneous  percep- 
^ons  of  an  enlightened  locality,  or  of  foreseeing  individuals  sup- 
ported by  the  inhabitants.    Necessity  first  calls  for  remedial  mea- 
«nres ;  various  minds  devise  plans  ;  parties  form  themselves  for 
or  against  a  proposal ;  public  meetings  of  proprietors  awaken 
general  attention ;  committees  are  appointed  to  promote  a  scheme ; 
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engineers  are  employed  to  examine  and  report ;  the  public  ai 
instructed  by  full  discussion  of  the  subject ;  a  majority  of  th 
interests  concur,  then  perhaps  the  required  amount  of  Jum 
alarms  them  and  the  project  drops  to  pieces.  Again,  renew© 
inundations  peremptorily  revive  it ;  application  is  made  to  Par 
liament,  and  the  Bill,  having  fought  its  way  through  Select  Com 
mittees  of  both  Houses,  constitutes  Commissioners  for  adminis 
tering  its  provisions,  authorizes  the  raising  of  funds  by  taxes  upoi 
the  lands,  and  tolls  and  contributions  from  the  interests  to  b 
benefited  ;  settles  disputes,  compensates  for  injuries,  and  define 
and  authorizes  the  whole  enterprise.  Yet  it  appears,  even  fron 
the  fact  of  an  Essay  Prize  being  oflFered  on  this  topic,  that  w 
are  still  in  much  the  same  dilemma  with  regard  to  General  o 
Trunk  Drainage  that  our  ancestors  were  in  two  centuries  ag( 
Extensive  drownings  take  place  in  many  localities  too  frequentl 
to  be  consistent  with  agricultural  economy  or  the  welfare  of  th 
community  at  large.  Public  determination  is  declaring  for 
remedy  ;  and  yet  the  inactivity  of  those  districts,  or  their  ram 
pant  hostility  to  an  alteration,  debars  the  needed  improvemen 
However,  from  our  Fen  experience,  we  know  better  than  to  allo^ 
the  same  series  of  misdirected  efforts  of  Sewers,  follies  of  Undei 
takers,  and  muddlings  of  petty  Private-Drainages,  to  be  acte 
over  again  in  our  upland  valleys.  As  the  Fen  commons,  nav 
gations,  fishings,  decoys,  turbaries,  all  yielded  to  the  publi 
drainage  schemes,  under  more  or  less  of  compensation,  so  mu! 
water-mills,  canals,  meadows,  &c.,  give  way  to  our  approachin 
river  improvements.  And  each  of  our  principal  river  valleys- 
treated  as  a  district  complete  in  itself,  and  requiring  nothin 
short  of  a  comprehensive  design,  embracing  its  estuary  delta,  ii 
marginal  meadows,  its  navigation,  its  mills — all  properties  boun 
in  one  general  plan — ^may  muster  perhaps  sufficient  forces  1 
obtain  for  itself  an  Act  of  Parliament  for  effectual  ameliors 
tion. 

Here,  however,  we  must  limit  the  usefulness  of  such  a  costl 
application  of  legislative  authority,  which,  added  to  a  minul 
engineering  survey,  and  perhaps  a  heavy  parliamentary  contes 
has  doomed  many  a  watery  tract  to  hopeless  retrogression  in  stai 
and  value.  A  cheaper,  readier  legal  process  is  required  for  tl 
innumerable  cases  of  smaller  streams^  and  for  less  extensive  arej 
of  country  ;  and  for  this  purpose  we  have  now  the  General  Ac 
carried  by  Lord  Lincoln  in  1847.  Land-Drainage  Companie 
in  order  to  aid  private  endeavours,  can  subsoil-drain,  ditc 
irrigate,  warp,  or  inclose  from  the  ocean,  the  land  of  one  or  ar 
number  of  proprietors,  and  may  obtain  outfalls  through  inte 
vening  properties,  provided  they  touch  not  any  other  interests 
but  until  this  Act  (10  and  11  Vict.,  cap.  38)  was  passed  in 
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w,  no  individual,  or  combination  of  individual  proprietors,  or 
lese  assisted  by  a  skilful  company,  had  power  to  put  in  opera- 
ion  any  plan  embracing  an  entire  district  against  a  minority  of 
!ven  one  dissentient  owner.  This  being,  then,  a  most  important 
itatute,  I  shall  give  an  outline  of  its  provisions ;  so  that  hence- 
forth no  party  can  plead  ignorance  of  the  present  state  of  the 
law  as  his  excuse  for  delaying  the  furtherance  of  Trunk- 
diainage. 

The  Act  applies  to  England  and  Wales  ;  the  Commissioners  to 
carry  it  into  execution  are  the  Inclosure  Commissioners  for  Eng- 
land and  Wales,  assisted  by  officers,  &c.,  appointed  to  assist 
them  under  the  Act  of  8  and  9  Vict.,  cap.  118,  the  powers  of 
which  are  to  extend  to  this  Act.  Any  persons  interested  in 
lands  capable  of  being  drained  or  improved,  yet  unable  to  exe- 
cute the  requisite  works  by  reason  of  the  objection  or  disability 
of  any  person  whose  land  would  be  cut  through  or  interfered 
with,  may  apply  by  memorial  to  the  Commissioners,  annexing  a 
Map  or  Plan,  Schedules  and  Estimates,  and  depositing  copies  of 
these  for  open  local  inspection.  Notice  of  such  application  and 
deposition  is  to  be  given  by  advertisement  in  the  county  news- 
papers, and  to  be  served  on  all  persons,  both  occupiers  and  pro- 
prietors, not  parties  to  the  application,  whose  lands  are  proposed 
to  be  entered  upon ;  and  Notices  of  Objections  are  to  be  trans- 
mitted in  writing  to  the  Commissioners  after  six  weeks  from  the 
above  issuing  of  notices.  Before  the  Commissioners  proceed  to 
act  or  inquire,  they  may  require  security  for  the  payment  by  the 
applicants  of  the  costs  of  the  inquiries.  In  case  of  any  objections 
heing  made,  the  Commissioners  are  to  appoint  an  Assistant  Com- 
missioner to  inspect  the  lands  proposed  to  be  drained  or  im- 
proved and  the  lands  to  be  meddled  with  by  the  works  :  if  they 
think  necessary,  they  are  to  call  one  or  more  public  meetings — 
giving  21  days'  notice  to  the  objecting  parties,  and  advertisement 
m  the  newspapers,  of  all  persons  likely  to  be  affected  by  the 
scheme ;  such  meetings  to  be  held,  after  the  expiration  of  six 
Weeks,  in  one  of  the  parishes  in  which  the  land  lies.  The 
Assistant  Commissioner  is  to  attend,  and  examine,  and  hear  the 
cndence  offered  or  obtainable  on  all  sides.  He  is  then  to  report 
his  opinion  and  the  evidence  taken  on  the  proposal,  and  if  the 
Commissioners  consider  it  can  be  executed  with  no  further 
^lamage  to  the  lands  interfered  with  than  can  be  adequately  com- 
pensated under  the  provisions  of  this  Act,  they  may  authorize,  by 
an  order  under  their  seal,  the  execution  and  perpetual  mainte- 
nance of  the  works  allowed,  or  with  such  alterations  as  they  may 
think  fit.  And  it  shall  be  lawful  for  the  persons  so  authorized 
to  enter  upon  any  lands  described  in  the  order  of  the  Commis- 
sioners, and  in  conformity  with  the  terms  of  such  order,  "  to 
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widen,  straighten,  deepen,  divert,  scour,  or  cleanse  any  river, 
strean^  ditch  or  drain,  brook,  pool,  or  watercourse,  side-cut, 
ditch,  or  drain,  and  to  alter  or  remove  any  bank,  sluice,  flood* 
gate,  clough,  hatch,  weir^  dam,  or  other  obstruction,  and  to  make 
or  erect  any  bank,  sluice,  floodgate,  hatch,  ditch,  drain,  tunnd, 
or  other  works  necessary  or  convenient  for  drainage  or  for  warp- 
ing, and  to  dam,  bar,  and  stop  up  with  any  weir  or  dam  anj 
river  or  watercourse,  and  to  erect  and  maintain  on  such  land 
steam  and  other  engines  and  machinery."  Land  is  to  be  par- 
chased  for  the  sites  of  engine-houses  and  other  erections ;  and 
all  compensations  for  injury  to  any  lands  interfered  with  may  be 
agreed  upon  in  the  manner  provided  by  "The  Lands  Clauses 
Consolidation  Act  of  1845,"  (8  and  9  Vict.,  cap.  18).  No 
streams  supplying  ornamental  waters  are  to  be  meddled  with, 
except  with  the  consent  of  their  proprietors.  No  person  is  to 
construct  under  this  Act  any  works  on  the  sea-shore  or  any 
navigable  river,  so  far  up  as  the  tide  flows,  without  the  consent 
of  the  Admiralty,  or  injure  the  navigation  of  any  river  or  canal, 
or  occupy  land  between  high  and  low  water-mark,  without  the 
consent  of  the  Commissioners  of  Woods  and  Forests.  The  rights 
and  powers  of  Commissioners  of  Sewers,  of  Commissioners 
appointed  under  any  Local  or  Private  Drainage  Act,  and  oi 
Romney  Marsh  and  the  Bedford  Level,  are  to  be  held  inviolate. 
But  persons  interested  in  lands  authorized  to  be  drained  undes 
any  local  or  private  Act  may — by  not  less  than  two-thirds  of  theil 
number  notifying  their  desire  to  the  Commissioners — have  the 
same  drained  under  the  provisions  of  this  Act. 

So  far  these  excellent  provisions  are  comprehensive  enougb 
to  empower  any  persons  interested  in  a  wet  valley,  meadow0 
damaged  by  a  flooding  brook,  or  lands  oppressed  with  water  held 
up  by  an  out-of-date  canal  or  antiquated  flour-mill,  to  clear  a 
passage  for  their  drainage,  wherever  it  would  be  worth  the  expense 
of  works  and  compensation.  And  I  do  not  see  why  this  Act 
should  not  have  been  already  applied  in  many  counties,  now  that 
the  importance  of  a  perfect  subsoil  drainage  warrants  the 
expectation  of  co-operative  assistance  from  lands  lying  contigU' 
ous  to  the  belts  actually  deluged.*  Such  farms  ought  to  conr 
tribute,  for  the  sake  of  a  deeper  and  speedier  discharge  of  drain?- 
water,  to  the  reclamation  of  the  valley-bottoms  which  are  not 
wealthy  enough  to  remove  millponds  by  their  sole  resources. 

However,  when  the  drainage  of  a  district  comes  into  collision 
with  a  powerful  Canal  Company,  a  series  of  large  Mill  interests, 
or  a  Town  Corporation,  these  are  not  to  be  overthrown  by  the 

*  The  reason,  I  apprehend,  is  that  the  Act  gives  no  power  to  make  an  opposing 
minority  contribatory  to  the  expenses  of  the  works,  however  much  they  may  be 
benefited  by  those  works. — Ph.  Puset. 
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dictum  of  no  higher  authority  than  the  Inclosure  Commissioners. 
In  such  a  case — where  there  is  something  more  than  merely  land 
to  be  cut  through  or  petty  obstructions  abolished — a  local  Act 
of  Parliament  becomes  necessary.  This  General  Act  meets  the 
requirements  of  smaller  districts,  which,  however,  are  very  con- 
siderable in  number. 

Trunk   Drainage  being  a  two-fold  subject,  we  have — beside 
the  water-courses  connected  with  mills  and  other  water  interests 
— to  consider  the  minor  drains  and  ditclies  which  conduct  the 
united  drainage  of  groups  of  farms,  or  portions  of  estates,  into 
the  larger  arteries,  and  for  the  regulation  of  which  a  different 
order  of  laws  is  necessary.     A  far  larger  extent  of  land  is  injured 
by  the  defective  condition  of  these  myriads  of  tributaries — by  the 
consequent  prevention  of  under-drainage  on  the  most  fertile  com 
soils — than  is  comprised  in  the  area  of  river-flooded  grounds. 
Under  no  control  of  Sewers'  Commissioners  or  Drainage  Acts — 
under  no  supervision  of  "  dyke- reeves,"  or  of  parish  or  district 
officers — ^they  are  subject  only  to  such  conservation  as  the  occu- 
piers, through  whose  lands  they  pass,  may  choose  for  their  own 
advantage,  or  may  be  obliged,  by  the  clumsy  process  of  a  neigh- 
bour's suit  for  damages,  to  perform.     Hope  of  improved  capacity 
to  suit  the  altered  modem  system  of  drainage  there  is  none ;  or,  at 
least,  all  progress  is  at  the  option  of  the  occupiers  or  owners, 
the  agricultural  advancement  of  thousands  of  acres  under  different 
parties  being  sometimes  dependent  upon  the  fickle  guarantee  of 
the  enterprising  spirit  or  obliging  temper  of  a  single  farmer. 
There  is  not  a  county  in  which  the  want  of  efficient  compulsory 
powers  to  provide  better  outfall  ditches  is  not  hurtfully  felt ; 
and  the  last  legislative  attempt  to  provide  a  remedy  in  a  General 
Act — Local  Acts  being  of  course  impossible  of  procurement — is 
in  the  statute  which  1  have  just  been  describing.     The  14th 
section  is  to  the  effect,  that  "  Whereas  by  reason  of  the  neglect 
or  want  of  co-operation  among  the  occupiers  of  land  to  maintain 
the  banks  and  cleanse  and  scour  the  channels  of  existing  drains, 
streams,  or  watercourses,  lying  in  or  forming  the  boimdaries  of 
such  lands,  and  being  or  leading  to  the  outfall  from  such  lands 
and  from  other  lands,  much  injury  is  occasioned  and  improve- 
ment prevented,  but  sufficient  powers  do  not  at  present  exist  to 
remedy  the  evil  aforesaid  :  be  it  therefore  enacted,  that  in  all 
such  cases "  the  proprietor  or  occupier  of  any  land  so  injured 
iDaj,  one  month  after  giving  notice,  and  the  neglecting  person 
iiot  then  performing  or  joining  in  performing  his  rightful  work, 
"execute  all   necessary  works  for  maintaining  or  repairing  such 
hanks,  or  cleansing  or  scouring  such  channels  ;"  and  that  the 
jost  proportion  of  expense  falling  to  the  share  of  the  defaulter 
shall  be  recoverable,  one  month  after  demand,  by  summoning 
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him  before  two  Justices  of  the  Peace,  These  Justices,  upoo 
proof  of  the  injury  inflicted  by  his  neglect,  and  of  the  expenses ' 
incurred  in  remedying  it,  may  make  an  order  for  his  payment ' 
of  such  proportion  as  they  may  think  fit,  together  with  the  costs, 
the  amounts  being  recoverable  by  distress.  This  is  the  proces 
only  when  the  faulty  drain  is  a  boundary  of  or  imm^iately 
adjoining  to  the  land  of  the  damaged  occupier ;  but  unless  thu 
be  the  case,  it  is  enacted  in  the  15th  section,  that  *'  it  shall  not 
be  lawful  for  the  occupier,  whose  land  shall  have  been  injured,* 
to  enter  upon  the  land  of  any  other  person  in  the  execution  of 
the  works  aforesaid  without  a  warrant  or  authority  in  writing  so 
to  do  from  two  or  more  Justices,  which  warrant  or  authority 
such  Justices  shall  grant  upon  inquiry  had  before  them,  after  a 
summons  served  upon  the  occupier  of  the  land  so  to  be  entered 
upon,  if  it  shall  appear  to  such  Justices  that  the  neglect  of  the ' 
occupier  of  the  land  so  to  be  entered  upon  has  occasioned  injoij 
to  the  lands  of  the  occupier  applying  for  such  warrant  or  autho« 
rity :  Provided  also,  that  it  shall  be  lawful  for  the  Justices 
before  whom  any  occupier  of  land  shall  be  summoned  to  appetr 
under  this  Act,  and  whether  such  proprietor  or  occupier  shall  or 
shall  not  have  appeared,  to  adjourn  the  hearing  or  further  hear- 
ing of  any  application  for  any  order,  or  for  any  warrant  or 
authority  junder  this  Act,  to  a  subsequent  day,  and  to  appoint  a 
competent  person  to  view  in  the  meantime  the  drain,  stream,  or 
watercourse,  and  to  report  thereon  to  the  Justices  on  the  day  to 
which  such  hearing  shall  have  been  adjourned,  or  the  said  Jus- 
tices or  any  of  them  may  in  the  meantime  attend  and  view  such 
drain,  stream,  or  watercourse."  All  the  expenses  and  the  costs 
of  adjudication  to  be  levied  by  distress  and  sale  of  goods  and 
chattels  of  the  party  liable. 

Perhaps  this  law  afTords  »us  as  much  scope  for  the  compulsion 
of  bad  neighbours  to  their  duty  in  drainage  matters  as  we  cafl 
expect  to  enjoy  with  no  regular  organization  of  district  officers, 
and  with  no  constituted  judges  beyond  the  magistracy  who  pos- 
sess the  legal  authority  necessary  to  the  invasion  of  other  men's 
property  or  holdings.  It  has  been  remarked,  that  the  necessity 
of  giving  formal  and  legal  notices — the  uncertainty  and  delay  of 
obtaining  a  warrant  from  two  Justices  in  Petty  Sessions — the 
personal  annoyance  of  appearing  as  an  opponent  to  a  neighbour, 
who,  peradventure,  may  be  a  magistrate  himself — the  disagree- 
able process  of  levying  a  distress  for  costs  and  expenses — and 
sundry  other  invidious  discomforts  and  troubles  attending  these 
provisions  of  the  Act,  render  them  practically  nugatory :  but 
were  a  better  system  of  inspecting  and  enforcing  the  renovation 
of  choked  drains  to  be  devised,  it  would  still  be  a  most  unpleasant 
task  to  bring  down  the  arm  of  the  law  upon  one's  indolent  and 
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lisobliging  fellow  occupiers ;  and  it  seems  that,  with  anything 
ess  thw  a  compulsory  general  statute,  too  arbitrary  for  English 
lotions  of  freedom,  tenants,  who  are  fearful  of  giving  offence, 
ind  small  owners  who  are  careful  of  using  their  independence, 
irill  always  be  liable  to  hindrances  of  their  drainage,  as  well  as 
4>  encroachments  on  their  roads  or  fences,  from  unscrupulous 
ind  selfish  neighbours. 

Bat  the  Act  is  really  deficient  in  a  most  important  particular 
is  regards  these  provisions  relating  to  minor  drains :  it  contem- 
plates merely  the  cleansing  and  scouring  of  existing  ditchesy  no 
provision  being  made  for  widening^  deepening^  and  straightening 
such  as  are  shallow  and  tortuous,  without  which  it  is  too  often  a 
vaste  of  money  to  interfere  with  them.  Nor  could  we  expect  an 
^ct  to  entrust  mere  magistrates  with  the  power  of  cutting  away 
tny  man's  land  at  their  pleasure  ;  so  that  while  we  have  here  a 
remedy  for  some  very  gross  evils,  an  arrangement  of  a  nature 
dtogetber  difierent  must  yet*be  established  before  we  get  the 
mprovement  we  desire. 

Having  now  shown  what  legal  facilities  have  been  gradually 
created  for  the  reclamation  of  low  grounds  and  flooded  valleys 
3n  the  one  hand,  and  the  improvement  of  internal  minor  water- 
courses and  ditches  upon  the  other,  we  must  inquire  for  a  few 
moments  whether  considerable  or  even  trifling  changes  in  our  mode 
of  legislation  upon  this  subject^  or  whether  merely  a  more  extended 
<itid  enlightened  apj)licaiion  of  present  laws  by  the  localities  concerned^ 
are  required  in  order  to  furnish  this  kingdom  with  a  proper 
dndnage  ?  First,  with  respect  to  our  main  rivers  and  the  lands 
they  inundate  J  it  is  clear  that  special  acts  of  Parliament  are  as 
able  to  achieve  the  same  wonders  in  one  low  tract  that  they  have 
done  in  another  of  similar  character  ;  and  as  by  their  instrumen- 
tality numberless  districts  of  fen  and  marsh  have  been  drained, 
and  some  most  important  river  improvements,  of  the  very  kind 
We  wish  to  make  universal,  admirably  effected,  what  further  legal 
machinery  need  be  employed  for  the  same  purposes  in  future  ?* 

•  I  am  aware  that  success  has  attended  the  exertions  of  the  Commissioners 
lader  the  Act  of  5th  and  6th  Victoria  (subsequently  amended),  for  promoting  the 
'Drunage  of  Lands,  and  Improvement  of  Navi^tion  and  Water- rower  in  con- 
iiexioQ  with  such  Drainage,  in  Ireland/  But  Irish  and  English  legislation  have 
KUom  stood  upon  a  common  basis,  or  led  to  identical  results  in  both  countries, 
*o  that  we  can  hardly  reason  from  one  to  the  other.  The  machiner}'  of  this  Act 
roembles  that  of  the  later  English  Act ;  but,  of  course,  with  more  multiplied 
pwers  and  provisions.  One  of  its  excellent  points  is,  that  the  proprietors  or 
^oants  for  a  life  or  lives,  &c.,  of  more  than  half  the  number  of  acres  can  bind  the 
iW  of  the  district ;  and  that  where  one  individual  possesses  more  than  half,  the 
iw  eaa  outwf  Igh  his  decision.  The  Annual  Reports  of  the  Commissioners — who 
jttre  drained  many  thousands  of  acres  in  different  districts  by  excavating  cuts,  open- 
io;  the  main  rivers,  constructing  weirs,  locks,  sluices,  removing  mills,  &c.  &c. — 
»e  highly  interesting  and  important.  But  let  us  hope  that  "  Boards  of  Works  " 
Bty  Dot  be  so  necessary  for  these  purposes  here  as  in  the  sister  Island,  where  (as 
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The  cause  oi  the  present  disparity  in  the  condition  of  01 
proved  and  untrained  streams  lies  not  in  the  varying  degr 
efficiency  of  law  power  in  different  places,  but  in  the  dil 
amounts  of  will  and  ability  there  manifested  toward  the 
Our  fens  have  been  the  nursery  of  drainage-works,  and  in  nc 
country  can  more  c(Hnplete  and  extraordinary  excavati<ms  an 
structions  for  the  purpose  be  found — begun  in  the  first  in 
out  of  the  necessities  of  the  situation,  but  brought  gradual 
pitch  of  great  perfection  because,  according  to  the  recem 
mony  of  one  well  qualified  to  judge,  "  all  the  gentlemen  : 
part  of  the  world  are  engineers^  And  until  the  flooded  p 
tion  of  our  inland  valleys  renounce  their  preference  for  j 
pastures,  rank  hay,  and  damaged  health  and  property 
become  alive  to  the  inmiense  benefits  of  good  drainage,  a 
demands  of  the  present  age,  we  shall  not  witness  any  si 
improvement  there. 

As  I  have  before  said,  I  regard  the  legislative  powers  atti 
in  local  acts  of  Parliament  as  sufficient  to  meet  the  difficult 
volved  in  improving  mill-streams  and  large  rivers^  particuls 
there  are  so  many  injured  towns  that  would  contribute 
expenses  ;  while  the  General  Act  of  1847  is  equal  to  the  wai 
means  of  limited  districts.  But  some  better  means  than  ye 
must  be  brought  into  play  against  minor  drains^  where  onli 
cultural  drainage  is  concerned. 

In  doing  this,  whatever  system  we  contrive  should  be  s 
between  the  nullity  of  unccmtrollable  or  sleeping  local  auth< 
and  the  un-English  procedure  of  making  the  civil  Govei 
our  public  drain-cleansers.  And  we  must  bear  in  mind 
is  not  so  much  the  incompetency  as  the  disinclination  of  def 
to  cleanse  old  drains,  and  suffer  new  ones  to  cross  them, 
forms  our  chief  obstacle ;  so  that  it  will  be,  not  so  mu< 
able  engineer  and  disinterested  inspector  visiting  and  ad 
as  the  power  of  the  law  put  without  any  invalidating  con< 
into  the  hands  of  the  party  seeking  relief  or  improvemen 
will  work  effectually.  The  hydraulic  agriculture  so  surpr 
developed  in  Northern  Italy  is  the  fruit  of  a  vast  sys 
District  Associations  for  Irrigation,  Drainage,  Warping 
each  self-administering,  and  all  organized  under  the  Govei 
engineers.  For  details  of  the  constitution  and  regulati 
these  societies,  which  ought  to  be  studied  by  all  Engli 
interested  in  the  subject  of  this  Essay,  let  the  reader  r< 
Capt.  Smith's  work  on  '  Italian  Irrigation.' 

I    shall  now  advert  for  a  moment  to  a  few  of  the  p 

one  of  the  Reports  affirms)  "  there  exists  a  very  general  want  of  knowledg 
principles  and  effect  of  drainage  on  a  large  scale,  and  a  consequent  ina 
understand  projects  for  the  purpose,  or  to  appreciate  their  results/' — J.  A 
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es  of  an  improved  Trunk  t>rainage,  commencing  with 
don  contained  in  the  heading  No.  7,  viz.  the  requisite 

of  subsoil  in  existing  meadows^  and  water  for  irrigation. 

to  be  received  as  an  infallible  rale  that  the  water  of  open 
ny  more  than  of  under  drains,  may  always  be  kept  3  or  4 
er  than  the  surface  of  all  kinds  and  conditimis  oC  soils ; 
m^  many  subsoils  which  are  drained  and  sub-irrigated  to  a . 
tent  merely  by  means  of  the  division  ditches  of  the  fields, 
re  are  many  meadow  and  grass  lands  in  the  south  and 
England  which  may  be  easily  ovei>-drained.  Mr.  Pusey 
s  (Journal,  Vol.  XI.  p.  403)  a  field  of  good  land  in  the 
lich  was  so  much  injured  by  under-draining  too  thickly 
grass  became  of  inferior  quality,  as  was  proved  by  its 
y  only  three  days  instead  of  four  to  make  into  hay,  the 

impoverishment  in  the  sap  of  the  grass.  "  On  my  own 
B,"  he  says,  "  I  have  adopted  the  plkn  of  damming  the 
in  summer.  The  water  in  the  land  consequently  does 
pe  from  the  land,  whilst  the  stream  finds  its  way  up  the 
and  rises  as  in  a  sponge;  so  that  this  kind  of  sub- 
n  keeps  the  bottom  cool  and  the  surface  green,  while* 
eadows  are  scorched  by  the  summer  sun."  It  is  well 
)y  the  Lincolnshire  graziers,  that  bullock  pastures  have 

mossy,  and  degenerated  into  sheep- J  and,  merely  by  too 
ainage ;  and  on  some  of  the  peaty  lands  good  arable  has 
reaker  from  the  same  cause.  The  hardening  and  gaping 
lay,  the  loosening  and  honeycombing  of  the  light  arable 
i  the  burning  of  pastures  in  general,  may  arise  from 
saturation  previous  to  the  drying;  and  sub-irrigation 
e  circumscribed  within  smaller  districts  if,  by  a  perfect 
d  of  the  water,  they  could  insure  a  minimum  in  winter 
holesome  quantity  through  the  summer.  The  necessity 
ion  to  this  point  being  admitted,  it  will  of  course  be  for 
Bil  drainage  district,  under  proper  regulations,  to  determine 
supply,  and  lay  out  works  according  to  the  volume  and 
rity  of  the  river  water,  the  downfall,  or  the  springs 
'  to  the  situation. 

3viding  for  irrigation,  there  can  be  no  greater  difficulty 
at  which  must  be  overcome  in  order  to  improve  the 
?,  as,  where  a  freer  passage  and  greater  inclination  of  the 
las  been  obtained,  a  system  of  "  back-drains,"  "  catch- 
-ains,'*  and  other  works,  might  soon  be  added  to  facilitate 
ling  of  water-meadows.  In  some  cases  it  will  be  a  diffi- 
:ter  to  determine  the  relative  quantities  of  water  which 

allowed  to  be  abstracted  from  the  main  channel  for 
r  or  for  irrigation.  In  Italy  it  is  measured  out  through 
?s  of  certain  calibre,  with  a  uniform  pressure  of  water 

d2 
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regulated  by  a  sluice ;  and  in  the  present  improvement  of  our 
own  river  Nene,  it  has  been  found  necessary  to  restrict  the  right 
of  different  fens  to  take  in  water,  as  they  have  had  the  power  of 
abstracting  the  whole  volume  of  the  river  in  dry  seasons.  To 
prevent  this,  a  pipe  or  tunnel  of  certain  size,  or  an  arrangement 
of  locks  with  double-pointing  doors  (where  a  navigable  drain 
joins  the  more  elevated  river),  has  been  applied,  so  that  one  alone 
of  all  the  tracts  claiming  fresh  water  in  droughts  may  no  longer 
be  able  to  deprive  the  others  of  their  share.  But  these  pointi^ 
with  others,  such  as  the  providing  of  a  requisite  number  of  feet 
depth  for  navigation,  or  the  relinquishing  of  water-carriage  alto- 
gether ;  the  removal  of  water-mills,  or  the  increase  of  their  power; 
the  diversion  of  the  drain-water  to  be  independent  of  the  natunl 
stream ;  the  partial  improvement  of  a  river  for  simple  agricul- 
tural drainage,  when  the  flooded  lands  bear  too  small  a  propo^ 
tion  to  the  river  and  its  accessory  water-interests  to  command  ill 
complete  remodelling ;  and  the  engineering  puzzles  often  presented 
by  marshy  or  shingly  estuaries,  tortuous  channels,  &c.  &c.,  will 
all  be  set  forth  in  a  more  practical  light  in  the  examples  I  shall 
adduce. 

8.  Actual  state  of  some  river  or  rivers  to  he  clesanbed. 

9.  Remedy  applied  to  some  river  or  brook  to  be  described 

The  vast  works  of  drainage  executed  in  our  fen  levels  forD» 
both  our  example  and  encouragement  in  dealing  with  the  inland 
valleys,  beside  being  the- preliminary  necessity  to  the  latter  clas^ 
of  undertakings  in  the  case  of  most  of  our  larger  rivers.  And 
though  the  difficulties  may  differ  in  the  two  cases,  they  are  wO 
similar  as  to  be  assailable  by  the  same  order  of  e£forts.  In  th^ 
Fens  an  expanded  country  contributes  immense  importance  and 
great  power  to  the  work  of  improving  a  river ;  in  the  more  inland 
valleys  a  narrow  district,  attenuated  along  the  length  of  a  capar* 
cious  stream,  seems  at  every  point  less  able  to  cope  with  it* 
swelling  antagonist.  But  then,  in  the  former  case,  the  task  of 
giving  to  a  horizontal  river  a  scarcely  obtainable  fall,  and  oi 
delivering  a  vast  bulk  of  rapid  hill  waters  in  addition  to  the  slug- 
gish drain-water  of  the  flats,  through  an  excavated  estuary,  and 
against  a  fenced-out  tide  of  thick  water,  transcendently  surpasses 
the  work  of  merely  easing  a  stream  from  strangulating  impedi- 
ments. Let  us,  then,  by  way  of  introducing  our  narration  of 
river  improvements,  note  down  one  or  two  items  of  outlay  ex* 
pended  by  the  fen-men  of  the  Great  Level  in  trunk  drainage.  The 
Bedford  Level,  flooded  year  after  year,  to  the  extent  of  100,000 
acres,  whilst  paying  annual  drainage  taxes  for  security  to  the 
amount  of  100,000/.,  sought  relief  in  the  opening  of  its  river 
outfalls,  and  the  mouths  of  the  Nene  and  Ouse  have  been  im- 
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proved,  by  excavation  and  scouring,  to  the  salvation  of  the  fen- 
land  from  rain,  at  a  cost  of  probably  not  less  than  500,000/.,  not 
inclading  the  after-expenses  of  adapting  the  old  channels  to  a  lower 
drainage  and  navigation,  and  the  responsibilities  incurred  as  to 
damaging  banks,  bridges,  buildings,  &c.,  about  the  seaports.  But 
these,  and  the  similar  improvements  of  the  other  fen  outfalls — 
the  Welland  and  Witham  (the  former  river  having  been  prolonged 
into  the  Wash  estuary  by  about  four  miles  of  fascine  dykeing) — 
are  already  described  in  the  Report  on  the  Great  Level  and  the 
Beport  on  Lincolnshire^  published  in  the  Journal;  I  shall  now 
give,  therefore,  a  few  very  brief  particulars  of  the  improvements 
of  the  internal  fen-drains  and  rivers  which  have  followed  those 
of  the  main  embouchures.  Two  divisions,  called  the  Middle 
Level,  of  140,000  acres,  and  the  South  Level,  of  120,000  acres, 
depend  chiefly  upon  the  Ouse  outfall ;  and  Mr.  Rennie  proposed 
to  apply  the  advantage  of  the  Eau-Brink  Cut,  near  Lynn,  to 
these  great  levels,  by  a  plan  which  has  answered  in  many  dis- 
tricts of  low  land,  and  is  peculiarly  suited  to  many  of  our  inland 
river  valleys.  All  the  surrounding  highland  brooks  were  to  be 
intercepted  by  catch-water  drains  at  a  comparatively  high  level, 
and  diverted  into  the  rivers  crossing  the  two  districts  ;  while  the 
downfall  waters  of  the  fen-lands  were  to  be  carried  in  new  cuts, 
with  culverts,  where  necessary,  under  these  rivers,  and  discharged 
into  the  new  common  outfall,  at  which  point  both  the  rapid  hill 
freshes,  with  their  considerable  fall  of  stream,  and  the  slow, 
almost  dead-level  fen-waters  would  arrive  at  the  same  level  oif 
elevation  above  low-water  in  the  sea.  The  estimated'  cost  of 
more  than  1,000,000/.  postponed  the  design ;  but  later  improve- 
ments have  run  in  the  same  direction.  The  Eau-Brink  Cut,  by 
lowering  the  head  of  water  several  feet,  rendered  internal  improve- 
ments possible  in  the  South  Level — first  with  the  larger  arteries, 
then  with  the  minor  drains,  when  those  intermediately  situated 
had  provided  for  them  a  better  passage.  In  1829  a  new  river, 
five  miles  long,  was  cut  near  Ely,  diverting  the  Ouse  from  a  cir- 
cuitous channel  of  nine  miles ;  and,  at  the  same  time,  a  cross 
cat  was  made  to  bring  a  tributary  river  into  the  new  channel. 
These  cuts  cost,  under  the  advice  of  Mr.  Mylne,  45,000/.  The 
powers  of  the  Act  of  Parliament,  obtained  for  them  in  1827,  are 
administered  by  a  board  of  commissioners,  one-half  of  their 
number  being  appointed  by  the  district  and  other  drainage  in- 
terests of  the  Level,  and  the  other  half  representing  \he  navigation 
mterests  ;  and  the  funds  are  raised  by  taxation  on  a  large  portion 
of  the  level,  and  by  navigation  tolls,  in  about  equal  proportion. 
These  cuts,  beside  their  principal  effect  of  benefiting  the  general 
district,  have  reclaimed  from  winter-floods,  and  converted  into 
valuable  arable  land,  about  2000  acres,  which  before  lay  unem- 
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banked  from  the  river.  The  commissimiers  are  still  engaged  i 
maintaining  in  the  rivers  and  navigable  lodes  above  these  coli 
depth  corresponding  to  that  of  the  cuts,  the  total  sum  expendi 
at  present  being  about  70,000/.  '  We  ought  to  state  that  a  it 
larger  amount  has  been  also  spent  in  erectii^  steam-engines 
the  South  Level,  there  being  at  present  no  less  than  twenty-tbi 
engines,  of  a  collective  power  of  1050  horses,  erected  for  ah 
90,000/.,  and  working  at  an  annual  expense  of  5000/.  in  co 
alone. 

The  Middle  Level,  of  140,000  acres,  is  divided  into  distri 
for  internal  drainage,  under  the  charge  of  commissioners  i 
pointed  by  various  acts  of  Parliament,  though  some  portions 
similarly  drained  by  proprietors  withoqt  acts  of  Parliament,  i 
are  distinguished  as  Private  drainages.  The  external  drain 
— that  is,  the  maintenance  of  the  rivers  and  watercourses — 
been  provided  for  principally  by  the  Bedford  Level  Corporati< 
partly  by  the  Commissioners  of  the  Navigation,  under  an  ac 
the  27th  of  George  IL,  who  were  authorised  to  apply  the  fu 
in  deepening  and  improving  some  of  the  rivers  in  this  Lei 
and  partly  by  the  Commissioners  of  Drainage  appointed  b} 
act  of  the  50th  of  George  IIL  LTnder  this  act  the  Middle  Li 
rivers  and  chief  sewers,  amounting  to  no  less  than  twenty-fou] 
number,  which  had  raised  their  own  beds,  by  suUage  and  wet 
to  the  level  of  the  lands  they  passed  through,  received  a  comp 
deepening  and  enlarging,  so  as  to  adapt  them  to  the  additic 
fall  furnished  by  the  Eau-Brink  Cut;  the  needful  funds, 
70,000/.,  being  raised  by  a  shilling-tax  per  acre  on  certain  of 
lands.  This  tax  ceased  after  a  time,  and  then  a  tax  of  three-pe 
per  acre  was  imposed  for  keeping  up  the  works.  Upon 
credit  of  the  sum  raised  by  this  latter  tax,  viz.,  1200/.,  the  a 
missioners  had  power  to  borrow  the  sum  of  3000/. — a  comi 
method  for  raising  capital  in  drainage  enterprises.  Succesi 
as  were  the  results  of  these  scourings,  the  inner  portions  of 
Level  began,  after  a  time,  to  complain.  In  the  year  1841 
damage  sustained  in  the  Middle  Level  by  loss  of  crops,  &c.,  £ 
floods  exceeded  150,000/.  Several  plans  were  brought  uu 
discussion  ;  two  of  the  Bedford  Level  superintendents  were  ( 
ployed  to  devise  one;  and  in  1842  the  proprietors  called  in 
aissistance  of  Mr.  Walker,  whose  plan  was  rejected  at  a  pu 
meeting  held  to  hear  his  report,  but  who  subsequently  be© 
engineer  for  a  sort  of  composition  scheme.  A  committee 
appointed  to  introduce  it  into  Parliament  in  1844,  and,  in  s 
of  the  opposition  of  the  Bedford  Level  Corporation,  it  was  paj 
into  law,  giving  the  promoters  power  to  raise  200,000/.  by  ani 
rage  tax  of  Is,  6(L  Under  this  act  a  cut  of  11  miles  in  length, 
more  than  50  feet  wide,  with  a  capacious  outfall  sluice,  was  < 
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icted ;  and,  by  discharging  the  \irater  6  miles  lower  down  the 
se,  an  increased  fall  of  6  feet  was  gained.  From  want  of 
df  the  internal  rivers  could  not  be  deepened  and  widened,  as 
templated  by  the  act ;  so  in  1 848  another  act  was  obtained, 
ing  power  to  raise  another  sum  of  250,000/.  by  an  average  tax 
!i.  id.  an  acre — 18,000  acres  being  excluded  from  taxation 
the  ground  of  already  perfected  drainage.  The  works  are 
r  completed,  and'  the  results — including  the  drainage  of  the . 
(brated  Whittlesey  Mere,  and  the  reduction  of  the  head  against 
ch  the  windmills  and  steam-engines  had  to  throw — are  incal- 
ible.  Owners  are  elated  at  the  rising  price  of  their  now 
tre  lands,  and  farmers  are  really  (leligl^ted  with  the  certain 
ipect  of  improving  soil  and  crops.  For  navigation  purposes 
water  has  to  be  kept  at  a  certain  depth  in  some  of  the  drains 
T€  are  nearly  80  miles  of  navigation  in  the  Middle  Level) ; 
ihe  admirable  power  given  to  the  commissioners  by  their  last 
enables  them  to  empty  all  the  rivers  on  the  reasonable  appre^ 
ionofaflood — thus  using  their  augmented  depth  and  capacity 
\  reservoir,  to  prevent  the  possibility  of  overflow.  The 
oms  of  the  main  canals  and  of  the  New  Cut  (alone  upwards 
W  miles  in  length)  have  been  levelled  lower  than  low-water 
k  at  sea,  so  that  the  Middle  Level  has  now  obtained  a  com- 
s  and  admirable  outlet  for  its  waters. 

^e  ought  not  to  refer  to  any  similar  improvements  or  projected 
jns,  which  have  been  described  in  this  Journal  at  other  times 
i  of  the  Ancholme  in  Lincolnshire^  the  cuts  for  draining  the 
n  of  Holderness  in  Yorkshire,  the  cutting  of  the  Dutch  River 
1  the  Yorkshire  Ouse,  and  improvement  of  the  IVent  and 
ciated  outfalls  on  the  Humber  (for  which  see  the  Report  on 
x>lnshire),  and  again  of  the  river  Parret  and  its  contiguous 
ands  in  Somersetshire  (for  which  see  Somersetshire  Report), 
le  improvements  upon  the  bank  of  the  Ribble  in  Lancashire 
Martin  Mere).  But  we  cannot  help  reminding  our  readers 
iie  principles  of  action  exhibited  in  the  Rye  and  Dencent 
rict  Drainage^  so  clearly  and  beautifully  described  by  Mr. 
derson  in  the  Journal^  vol.  XIV.  The  commissioners 
>inted  by  the  Act  of  1846  removed  the  obstructing  water- 
jls  by  substituting  steam-engines  corresponding  to  the  power 
illy  used  by  the  mills*  and  compensating  the  proprietors  for 
ivenience  and  the  future  additional  expensiveness  of  the  new 
IV.     The  claims   of  a  short  canal  navigati(Hi,  two  fisheries, 

do  not  advocate  a  Quixotic  OTertuming  of  all  water-mills ;  but,  from  the 
olable  mischief  they  inflict  in  hundreds  of  'wet  valleys— one  year's  damage 
imes  equalling  the  value  of  the  mills— would  gladly  have  them  disposed  of 
8  or  some  other  way ;  while,  on  the  other  hand,  drainage  may  often  be 
id  so  as  to  augment  their  water-power. 
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and  tenants'  damages  through  derangement  of  business  durii^ 
the  alterations,  were  disposed  of  without  much  outlay  ;  and  the 
pecuniary  advantages  of  the  work  are  apparent  from  the  fact 
that  a  single  flood,  such  as  frequently  overflowed  the  land,  has 
been  known  to  do  more  damage,  if  fairly  valued  in  money,  than 
the  whole  sum  expended  under  the  act. 

In  Hampshire  we  have  an  example  of  a  different  character, 
though  consisting  as  yet  only  of  a  proposal,  not  of  a  really  exe- 
cuted work.     The  Test  and  Anton  valleys  comprise  rather  more 
than  12,000  acres  subject  to  inundations;    and   various  plans 
have  been  suggested  from  time  to  time  to  effect  their  perfect 
drainage.     Thus,  in  1847,  a  Report  was  made  to  the  owners  of 
the  estates  in  the  Test  valley  by  Messrs.  Freebody  and  Gold- 
smid,  civil  engineers,  comprising  that  portion  from  the  conflu- 
ence of  the  rivers  Test  and  Anton  to  the  outfall  into  the  estuaij 
of  the  Southampton  Water  at  Redbridge — a  tract  of  8400  acres. 
Of  this  area  3800  acres  were  said  to  be  beyond  the  reach  of 
aid,  unless  at  an  expense  too  great  to  be  remunerative ;  whilst 
the  remaining  4600  acres  were  capable  of  being  greatly  im- 
proved.    Mills  do  much  serious  damage  here ;  and  the  improve- 
ment of  these,  as  well  as  the  erection  of  a  sluice,  formed  part  of 
the  expenses  of  the  undertaking.     The  outlay  occasioned  by  the 
river  was  estimated  at  8400/. ;  mills,  4000/. ;  and  a  new  sluice, 
2700/.,  which,  with  the  contingencies  at  10  per  cent.,  and  the 
preliminary  expenses,  would  make  the  total  sum  18,000£     To 
raise  this  amount  it  was  thought  that  the  3800  acres  of  low 
lands,  without  an  appreciable  outfall,  should  make  an  annual 
payment  of  3^.  9rf.  per  acre,  amounting  to  712/.  10^. ;  the  dete- 
riorated  lands,  2900  acres,  at  2s,  6d.  per  acre,  equalling  362/.  10*. ; 
and  the  lands  relatively  higher,  about  1700  acres,  at  Is.  6d,  per 
acre,  giving  127/.  10^. :  forming  altogether  an  annual  income  of 
1202/.  10*.     This  would  probably  receive  some  addition  from 
the  application  and  distribution  of  the  sewage  drainage  of  the 
towns  of  Romsey  and  Stockbridge.     However,  it  appears  that 
the  scheme  was  laid  aside.     Up  to  the  present  time,  I  believe, 
a  large  proportion  of  the  proprietors  have  not  assented  to  any 
comprehensive  plan  for  the  whole  of  the  valleys ;  but,  as  some 
individuals  were  determined  to  improve  their  lands  by  uniting 
together,  whether  the  remainder  would  or  no  : — Messrs.  J.  Bailey 
Denton  and  H.  Drake,  engineers  to  the  General  Land-Drainage 
and  Improvement  Company,  reported  last  year  upon  the  state 
of  the  district.      Their   design   contemplates  the  lowering  the 
water  table,  now  constantly  resting  either  upon  or  within  the 
land  of  the  assenting  proprietors,  to  a  minimum  depth  of  4  feet 
below  the  present  surface  of  the  land.     The  undertaking  being 
limited  to  certain  estates  within  a  district  all  eqiLally  needing  it ; 


Tnmk  Drainage.  41 

the  rights  of  miUrOwners  and  irrigators  requiring  to  be  held 
inviolable;  and  it  being  desirable  that  the  compulsory  power 
possessed  by  the  company  of  obtaining  outfalls  through  inter- 
v«iing  properties  s)iould  be  used  with  great  precaution!    the 
following  conditions  became  indispensable,  viz.,  "  that  the  works 
to  be  executed  shall  he  altogether  independent  of  existing  streams^ 
whether   rivers,   river   branches,  tributary   watercourses,   main 
water-carriers,   or   arterial   surface   drains ;    by   passing   under 
them,  where  not  diverted,  with  impermeable  conduits  of  iron, 
brickwork,  or  earthenware;   and  that  the  service  of  the  works 
shall  be  confined  to  the  discharge  of  the  rain-water  falling  upon, 
or  the  under-water   rising  up  within,  or  oozing   through,  the 
lands  to  which  the   operations  extend."      In  determining   the 
direction  of  the  main  outfall  drains,  "  care  has  been  taken,"  says 
the  report,  '^  to  follow  as  straight  a  course  as  the  lowest  ground 
within  the  area  and  its  local  features  will  admit."     Their  depth 
was   fixed   according   to   the   system   of  subordinate   drainage 
necessary*to  secure  the  utmost  economical  depth  of  dry-working 
soil,  and  reduce  the  level  of  the  water  in  the  soil  to  a  point  at 
which  injurious  evaporation  would  be  cut  off.     In  the  present 
saturated  condition  of  the  soil  the  loss  of  water  by  evaporation 
is   almost   incredible.      In   the   adjacent    naturally   dry    chalk 
district  the  water  evapK)rated  is  57*6  per  cent.     The  evaporation 
from  the  peat  soil  of  the  valleys  is  considered  to  exceed  this  by 
at  least  one  half ;  and  this  losSy  to  the  miller  for  power  and  the 
irrigator  for  water ,  amounts  to  "750  tons  from  every  contri- 
buting acre  of  land."     A  portion  of  the  rain-water  is  also  lost, 
as  regards  its  motive  power,  by  overflow, — the  water  not  finding 
its  way  back  again  into  the  stream  ;  and  from  these  two  sources 
"  12  inches  of  water,  over  the  whole  surface  of  the  valley,  are  lost 
in  every  year," — this  is  1200  tons  per  acre,  and  multiplying  this 
by  12,163  (the  number  of  acres  in  the  valleys),  considering,  at 
the  same  time,  the  extraordinary  declivity  of  the  valley,  viz., 
9\  feet  per  mile,  some  idea  may  be  formed  of  the  magnitude  of 
the  present  waste  of  motive  power.      The  depth  of  the  main 
outfall    drains — ^portions   of    which   will    be   open   cuts,    some 
covered,  some  of  circular  socket  pipes— is  fixed  at  5  feet, — 
allowing  for  4-feet  subsoil  drains. 

"  In  determining  the  capacity  of  the  main  outfall  drains,  which 
are  intended  gradually  to  lessen  in  dimension  as  they  rise  from 
the  outfall,  and  the  contributory  area  becomes  less,  we  have 
considered  that  a  capability  of  discharging  7  inches  fall  per 
month  will  be  quite  adequate  to  any  service  that  can  be  required. 
In  the  fens  of  Cambridgeshire  and  Lincolnshire,  where  the 
annual  fall  of  rain  is  less  than  26  inches,  the  maximum  quantity 
of  water  lifted  by  steam  power  per  month  is  2  inches.     Now 
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it  is  important  to  observe  that,  in  these  instances  of  fen  drainage 
the  substratum  is  known  to  be  impervious  ;  and  by  the  adoptioi 
of  catch-water  drains,  intercepting  the  waters  from  adjacei^ 
higher  lands,  the  water  that  falls  directly  upon  the  land  may  b 
precisely  calculated  [not  accurately,  however,  because  of  tb 
soakage  through  the  embankments,  and  the  water  let  in  durin 
the  summer]  ;  but  with  the  physical  peculiarities  of  the  TeJ 
valley  we  have  not  only  to  provide  for  rain  falling  directly  upo 
the  land,  but  also  for  the  springs,  sock,  and  under-water,  whic 
rise  to  the  surface,  and  penetrate  the  peaty  soil  from  the  sui 
rounding  chalk.  Taking  the  average  fall  of  rain  in  the  valle 
of  the  Test  to  be  30  inches,  and  the  quantity  of  water  finding  il 
way  into  the  valley  from  the  several  sources  referred  to,  to  b 
three  times  greater  than  that  of  the  fens,  we  have  taken  7  inchc 
per  acre,  or  25,740  cubic  feet,  to  be  the  maximum  quantity  c 
water  it  is  necessary  the  outfall  drains  should  be  capable  c 
discharging  per  month ;  and  this  quantity  is  equal  to  6-lOtl: 
of  a  cubic  foot  per  acre  per  minute."  We  have  pleasure  i 
transcribing  these  extracts  for  the  information  of  our  reader 
because  they  give  a  most  admirable  pattern  of  the  way  in  whicl 
by  help  of  data  derived  not  only  from  observations  of  one  peculit 
district,  but  also  from  kindred  localities,  and  likewise  from  faci 
of  science,  the  selection  and  construction  of  the  drains  are  fixe 
and  governed  without  waste  or  miscalculation ;  are  brough 
indeed,  under  the  simple  formulas  of  hydraulic  engineerinj 
The  report  proposes  to  make  all  the  outfall  drains  of  near) 
double  this  theoretically-deduced  capacity,  and  to  follow  out  tl 
improvement  by  a  complete  ramification  of  open  and  und< 
drains,  by  which  the  pores  of  the  soil  may  be  kept  open,  pent-u 
waters  released,  and  springs  tapped,  confined  to,  and  discharge 
by,  separate  channels.  To  satisfy  any  persons  who  may  obje< 
that  a  subsoil  drainage  of  4  feet  will  render  their  water-meadov 
too  dry,  it  is  suggested  that  "  each  outlet  or  junction  of  a 
under-drain  into  and  with  the  outfall  drains,  may  be  provide 
with  a  self-acting  trap  and  fixed  bolt,  or  with  a  plug,  by  tl 
application  of  which  all  water  may  be  stayed  in  the  drains  unt 
re-opened."  An  ingenious  thought  is  then  enunciated,  whic 
may  be  of  general  value  when  tiver  flats  have  more  extensive! 
experienced  a  practical  application  of  the  purport  of  this  essa 
"A  new  method  of  summer  watering  the  soil  has  presentc 
itself  to  our  minds  during  the  investigation  which  may  be  four 
applicable ;  a  system  of  underground  inlet  drains  or  channels 
pipes  placed  intermediate  between  the  outlet  drains,  but  at 
higher  level  (say  12  inches),  or  3  feet  deep  from  the  surface,  mi 
be  devised  so  as  to  admit  water  flowing  from  the  river,  or  fro 
any  other  attainable  source.      The  water  flowing  down  tho! 
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inlet  pipes  miglit  be  stopped  at  the  lower  ends,  and  would  then 
percolate  through  the  soil  intervening  between  them  and  the 
outlet  drains,  whereby  regetation  would  be  invigorated  in  the 
best  and  cheapest  manner,  and  without  causing  any  impediment 
to  tbe  use  of  the  ground  sur&ce.  It  appears  to  us  that  this 
system,  which  we  propose  with  some  diffidence  as  a  novelty, 
may  be  favourably  adopted  where  surface  irrigation  is  unattain- 
able and  expensive.  The  operation  cannot  cost  more  than 
2/.  10s,  to  37.  per  acre ;  while  the  expense  of  maintenance  will 
be  trifling  compared  with  the  *  Marcite '  or  ridge-and-furrow 
surface  system  of  water-meadows." 

Bj  means  of  the  plan  above  propounded,  the  Test  valley  may 
be  saved  from  the  frequent  floods  which,  collecting  from  the 
chalk  hills  with  great  velocity,  now  injure  the  overflowed  fields 
and  meadows  of  clay,  peaty,  or  boggy  soil.  Perhaps  there  is 
iK>t  an  acre  that  would  not  be  improved  in  annual  value  at  least 
^uble  the  amount  of  the  instalment  to  repay  the  cost  of  the 


I  am  anxious  to  offer  specimens  of  drainage  improvement 
suited  to  all  cases  that  can  arise  ;  but  this  sphere  of  combined 
labour  having  been  so  universally  neglected,  there  is  some  diffi- 
culty in  discovering  any  examples  in  England  but  those  already 
so  well  known  to  tbe  honour  of  our  maritime  fens  and  marshes. 
Inland  rivers  have  been  the  subjects  of  little  amelioration ;  still 
I  am  glad  to  have  it  in  my  power  to  describe  the  first  work  of 
this  kind,  on  an  imposing  scale,  which  has  yet  been  undertaken. 
This  is  now  in  progress  in  t?ie  valley  of  the  river  NenCy  in 
NoTthamptoTiMhire ;  and,  containing  nearly  every  essential  feature 
to  be  found  in  connexion  with  any  other  large  stream  in  this 
kingdom,  its  history  will  probably  be  sufficient  as  a  guide  to 
any  similar  enterprise. 

For  some  very  valuable  sources  of  information  concerning 
this  improvement  I  am  indebted  to  George  Game  Day, 
Esq.,  of  St.  Ives,  through  whose  kindness  in  placing  various 
documents  and  reports  at  my  disposal,  I  am  enabled  to  furnish, 
in  addition  to  the  facts  from  my  personal  knowledge  and  obser- 
vation of  the  district,  some  really  authentic  evidences  and  descrip- 
tions of  the  state  of  the  valley,  and  the  means  by  which  the 
difficulties  have  been  overcome. 

The  Plan  and  Section  of  the  Nene  Valley  will  assist  in  showing 
tlie  course  of  the  river,  the  position  of  the  water-mills,  and  of  the 
places  referred  to. 

The  sources  of  the  Nene  are  two  springs,  one  north  and  the 
other  south  of  Daventry, — about  70  miles  lineally  distant  from 
its  mouth,  or  half  way  from  the  Wash  to  Bristol.  The  two 
beads  unite  above  Northampton,  from  which  point  to  the  outfall 
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the  direct  distance  is  about  60  miles,  but  the  river  follows  a 
tortuous  course  of  100  miles.  From  Northampton  it  proceeds 
north-east  to  Higham-Ferrars ;  then,  with  many  windings  past 
Thrapstone  and  Oundle,  it  runs  due  north  to  Wansford,  and, 
turning  east,  passes  on  to  Peterborough,  bringing  with  it  the 
waters  of  more  than  twenty  brooks  from  the  north-western  slopes 
of  Northamptonshire,  though  receiving  scarcely  any  affluent  on 
its  Huntingdonshire  side.  At  Peterborough  it  enters  the  Fens, 
across  which  it  is  now  principally  conducted  by  four  artificial 
cuts,  so  that  its  original  wandering  channels  are,  in  some  cases, 
hardly  traceable.  With  the  exception  of  a  bend  at  Guyhim,  and 
another  at  Wisbech,  its  course  to  sea  is  now  nearly  a  straight 
line  of  30  miles,  entering  the  Wash  through  the  last  artificial  cut, 
about  3  miles  below  Sutton  Bridge.  The  area  draining  into 
the  Nene  above  Peterborough  is  408,640  acres,  or  about  638 
square  miles,  of  which  about  16,000  acres  constitute  the  '^  upper 
valley,"  injured  by  floods.  The  Fens  are  burdened  with  the 
drainage  of  a  tract  of  about  six  times  their  own  area  ;  but  this 
attenuated  irregular  fringe  of  low  ground  receives  the  down- 
flowing  waters  from  a  surface  twenty-five  times  its  size.  It  is 
true  that  this  area  is  greater  at  the  head  than  at  points  lower  in 
the  course  of  the  stream,  so  that  the  common  difficulty  of  having 
to  provide  for  a  largely-increasing  area  of  drainage  and  flood- 
waters  does  not  here  occur.  But  then  the  sinuosity  of  the 
channel  wastes  a  great  deal  of  the  fall  which  would  give  impulse 
to  the  outflow  of  the  river :  the  straight  distance  between  North- 
ampton and  Peterborough  is  36  miles,  and,  from  the  difference 
in  elevation,  there  is  an  inclination  of  more  than  5  feet  per  mile 
along  this  line ;  but,  the  river  flowing  60  miles  in  place  of  36, 
the  slope  is  diminished  to  about  3  feet  per  mile.  And  when 
arrived  at  Peterborough,  with  still  30  miles  to  run  before 
emptying  into  the  sea,  the  river  is  at  so  low  a  l^vel  as  to  be 
only  about  15  feet  higher  than  low- water  mark.  Hence  it  neces- 
sarily moves  onward  with  a  sluggish  pace,  besides  being  stopped 
and  driven  back  again  by  every  tide.  Spring  tides  of  20  feet 
rise,  at  the  river  mouth,  to  an  elevation  of  4  or  5  feet  higher  than 
the  Nene  surface  at  Peterborough — the  water-line  thus  sloping 
inland  instead  of  towards  the  sea — effectually  blockading  and 
driving  back  the  stream  between  that  point  and  the  sea ;  though, 
as  the  tide  sinks  again  in  the  estuary  before  it  has  had  time  to 
penetrate  so  far  inland,  the  tidal  pulse  is  but  little  observed  at 
Peterborough,  and  the  surface  of  the  river  soon  regains  its  trifling 
inclination  towards  its  outfall. 

Below  Peterborough  the  Nene  formerly  traversed  the  Great 
Level,  swelling  into  broad  meres  and  pools,  and  with  its  various 
channels   uniting   with   the  Ouse,  discharging  below  Wisbech 
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through  the  great  central  estuary  of  the  Level.  In  early  ages, 
however,  the  Ouse  was  diverted  to  Lynn,  and  with  it  the  drain- 
age of  the  chief  part  of  the  Fens.  Bishop  Morton's  Learn,  made 
in  the  reign  of  Henry  VII.,  and  succeeding  cuts,  have  carried 
the  Nene  in  a  pretty  straight  course  across  the  plain ;  and  as 
a  barrier  embankment  divides  it  from  any  connection  with  the 
Levels  on  its  south-eastern  side,  the  only  lands  now  draining  by 
it,  in  what  may  be  called  its  "  lower  valley,"  are  about  118,000 
acres — much  of  this  tract  formerly  by  means  of  windmills,  but 
now  with  little  exception  by  a  natural  flow. 

Now,  as  the  key  of  the  present  improvement  consists  in  the 

perfection  of  the  outfall,  we  shall  briefly  advert  to  the  works 

which  have  from  time  to  time  added  to  the  efficiency  of  the 

lower  part  of  the  river,  before  entering  upon  a  description  of  the 

present  evils  and  remedies  within  the  limits  of  the  upper  valley. 

In  the  year  1771,  Messrs.  Golbome  and  Dunthome  reported 

upon  the  narrowness  and  shallowness  of  the  river  Nene  through 

the  town  of  Wisbech,  and  at  the  same  time  a  resolution  was 

passed  by  the  Conmiissioners  of  the  North  Level — a  district  of 

48,000  acres  lying  north  of  the  river — that  a  clear  waterway  of 

100  ifeet  at  low-water  mark  through  this  town  was  necessary  to 

the  preservation  of  the  countries  on  each  side  the  river  from 

Peterborough  to  Wisbech.     In  1722,  Kinderley  began  to  cut  a 

new  channel  to  convey  the  river  in  a  better  course  through  its 

wide  estuary  of  shifting  sands;  but  when  almost  completed  a 

mob  demolished  his  works.   The  outfall  continuing  to  decay,  the 

river  hurst  the  fen  banks,  laying  most  of  the  North  Level  under 

water ;  but  still  the  Wisbech  people  opposed  the  opening  of  the 

outfall  out  of  fear  for  the  safety  of  their  town  and  commerce.     In 

1773  the  North  Level,  with  some  assisting  parishes,  obtained  an 

Act  of  Parliament  for  making  a  new  seaward  channel,  which  was 

accordingly  done  the  next  summer.     The  first  land-flood  ground 

down  the    bottom   of  the  new  channel    from  12  to   16  inches 

deeper  than  it  was  cut,  lowering  the  surface  of  the  water  at  the 

North  Level  outlet  sluice  5  feet,  giving  immediate  relief  to  that 

Level,  and  admitting  vessels   of  larger  burden  than  before  to 

come  up  to  Wisbech.     This  was  named  "  Kinderley's  Cut ;" 

*nd  in  November,  1783,  the  Report  of  James  Golbome  states 

^t  the  spring-tide  rose  10  feet  at  Wisbech  instead  of  4 ;  and 

^  Guyhirn  the  surface  of  low-water  was  lowered  1  foot  9  inches, 

and  at  Peterborough  1  foot  11  inches,  below  what  it  was  in  1767. 

Iq  the  year  1814,  Mr.  Rennie  reported  upon  the  condition  of 

t^e  estuary,  and  the  confined  channel  of  the  river  through  the 

town  of  Wisbech  ;  proposing  a  continuation  of  Kinderley's  Cut, 

^d  the  embanking  and  enclosing  of  the  estuary,  and  also  a  cut 

on  the  north  side  of  Wisbech  to  avoid  the  bends  and  contractions 


46  Tmmk  Drainage^ 

of  that  town.  The  idea  of  holding  out  the  tides  by  a  slu 
upon  the  mouth  of  such  a  river — now  300  feet  wide,  and  20  to 
feet  deep— although  contemplated  from  the  days  of  King  Jan 
and  Charles  I.  to  those  of  Mr.  Rennie,  has  never  been  capa 
of  accomplishment ;  and  engineers  are  now  agreed  that  it  is  fa 
for  such  a  stream  to  be  a  tidal  one.  Under  the  superintendei 
of  Messrs.  Telford  and  Rennie,  and  by  an  Act  passed  in  18! 
the  great  Nene  Outfall  cut  was  excavated,  and  its  bene6< 
results  to  drainage  and  to  navigation  and  trade  have  bec;n  foi 
incalculable.  In  1836,  Sir  John  Rennie's  Report  upon 
Drainage  of  the  Nene  showed  the  advisability  of  draining 
the  Nene  many  thousand  acres  of  the  Middle  Level,  now 
verted  to  the  Ouse;  showing  that  the  principal  obstructs 
were  in  the  town  of  Wisbech — ^where  there  was  always  at  fall 
low  water  of  3  feet,  and  in  floods  of  5  feet — not  only  hinder 
the  drainage,  but  preventing  the  free  flux  and  reflux  of  tidal  wa 
which  would  deepen  and  improve  the  channel;  proposing 
enlarge  and  deepen  the  river  through  Wisbech,  remove  the  j 
sent  bridge,  and  substitute  one  of  150  feet  span,  and  impr 
and  regulate  the  irregular  bed  of  the  river  along  most  of 
course  from  Peterborough  to  below  Wisbech.  This  desi 
however  (including  many  other  points),  was  not  carried  < 
The  North  Level,  by  means  of  the  Nene  Outfall  cut,  comple 
in  1831,  and  of  a  new  main  drain  and  other  internal  wc 
opened  in  1834,  had  obtained  a  natural  fall  for  its  drainage, 
far  as  to  dispense  with  its  windmills  and  steam-engine ;  but 
lower  lands  were  still  too  moist ;  and  as  great  obstructions 
navigation  were  also  felt  in  the  port  of  Wisbech,  it  was  de 
mined  in  1847  to  frame  some  further  measure  of  improvem^ 
The  North  Level  waters  enter  the  river  below  Wisbech,  so  as 
be  unaffected  by  the  town  impediments ;  but  Cross  Keys  Bri 
(situated  at  Sutton  Bridge,  and  erected  at  the  time  of  the  Out 
improvement)  was  found  to  hold  back  the  ebb  so  as  to  creat 
fall  of  2  or  3  feet,  and  was  besides  inconvenient  to  large  vess 
Mr.  R.  Stephenson  was  requested  to  Report  upon  this  and  sev 
other  points ;  and  though  his  plan  was  mainly  left  for  af 
application,  an  Act  was  obtained  in  1848  for  the  removal  of 
bridge  and  some  other  improvements :  a  new  iron  swing  bri 
has  been  completed,  which  reduces  the  fall  by  the  neatness  oj 
foundations  to  less  than  6  inches.  Angular  projections  and  1 
of  mud  have  also  been  cleared  away  by  means  of  jettying,  i 
and  the  channel  made  perfect  up  to  Wisbech  at  a  total  expensi 
30,000/.,  of  which  Wisbech  corporation  contributed  14,0^ 
The  North  Level  can  now  boast  of  perhaps  the  best  nati 
drainage  to  be  found  in  the  Fens;  it  discharges  at  about 
lowest  possible  point  of  the  river,  and  its  interior  drains  s 
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executed  by  Mr.  Telford  on  the  best  principles  hitherto  discovered. 
Both  the  Nene  Oatfail  and  these  main  drains  were  planned  so 
that  an  inclination  of  4  inches  per  mile  should  he  preserved : 
with  a  less  fall  than  this  the  current  is  not  rapid  enough  to  pre- 
vent the  accumulation  of  mud  and  silth  in  the  bed  of  the  river ; 
but  giving  as  it  does  a  velocity  of  three-quarters  of  a  mile  per 
hour,  it  is  sufficient  to  maintain  a  clear  unobstructed  watercourse 
by  the  motion  of  the  tide  in  the  tidal  channel,  and  by  the  winter 
floods  f  under  proper  attention  to  the  cutting  of  weeds  and  to  the 
shores)  m  a  sluice-locked  drain.  We  should  mention  also  that  these 
excellent  works  are  an  example  of  the  burdensome  consequences 
arising  from  the  want  of  co-operation  on  the  part  of  all  interests 
dependent  upon  a  great  enterprise.  If  all  the  parties  concerned 
had  been  willing  to  extend  the  Nene  Outfall  improvement  up  to 
Peterborough,  the  North  Level  might  have  emptied  its  drainage 
into  the  river  at  one  comer  of  the  district,  instead  of  cutting  a 
large  canal  for  many  miles  through  other  lands  to  eater  the  same 
river  at  a  lower  point.  But  having  been  compelled  in  self-de- 
fence to  make  their  own  line  of  drainage  at  an  expense  of 
100,000/1,  so  that  the  water  in  their  ditches  may  now  be  seen 
8  or  9  feet  lower  than  the  water  in  the  river,  where  it  is  only 
separated  by  a  bank  (both  waters  uniting  before  reaching  the 
sea),  the  North  Level  proprietors  cannot  now  be  called  upon  to 
aid  in  improving  the  river  above  and  through  Wisbech.  And 
thus  a  great  public  work,  requiring  a  general  union  of  forces, 
has  devolved  upon  other  interests  whose  means  are  curtailed  by 
this  severance. 

Thus  instead  of  having  great  means  of  assistance  all  along  the 
river,  the  proprietors  of  the  Nene  Upper  Valley  can  unite  only 
with  Wisbech  (which  will  receive  improvements  to  town  and 
navigation,  and  to  drainage  of  its  lands),  with  Waldersey  and  Red- 
more  (districts  equal  to  nearly  7000  acres,  which  will  get  rid 
of  their  windmills  and  have  their  steam-engine  relieved),  and 
with  Morton's  Leam  Wash  (a  tract  of  3700  acres  lying  along 
the  river  and  open  to  its  floods  between  Peterborough  and  Guy- 
him).  A  scheme  of  improvement  was  brought  before  the  public 
in  1840,  and  as  soon  as  the  removal  of  Sutton  Bridge  and  the 
perfection  of  the  seaward  channel  of  the  Nene  had  become  facts 
beyond  doubt,  the  proprietors  of  meadow  land  in  the  Upper  Valley 
—including  Earl  Fitzwilliam,  Lord  Overstone,  Lord  Lilford,  the 
Duke  of  Buccleugh,  the  Marquis  of  Northampton,  John  Walbanke 
Childers,  M.P.,  Mr,  Stopford,  and  numerous  others — assembled 
together,  and  formed  a  committee  to  carry  a  measure  of  relief ; 
Dot  more  than  some  four  or  five  landowners  being  in  opposition. 
Meetings  were  held  in  1848,  1849,  1850,  and  again  in  1851; 
the  Duke  of  Bedford  and  other  influential  noblemen  presiding 
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on  these  occasions.  Various  gentlemen  of  the  neighbour 
published  pamphlets  on  the  subject :  Mr.  Rendel  was  empl 
to  make  an  engineer's  report  and  propound  a  design ;  and 
a  complete  survey  and  preparation  of  plans  and  sections,  a 
liminary  inquiry  on  the  part  of  the  Admiralty — whose  over 
extends  inland  as  far  as  the  tide — and  a  long  contest  before 
liamentary  Committees,  an  Act  was  passed  in  1852  '^  constit 
Commissioners  for  the  Improvement  of  the  River  Nene  an 
Navigations  thereof." 

The  injured  land  of  the  Upper  Valley  consists  of  i 
16,000  acres,  lying  low  and  flat,  accompanying  the  river  i 
sinuous  course  from  a  few  miles  above  Northampton  do^ 
Peterborough.  But  it  is  narrow  and  irregularly  distribi 
defined  in  some  places  by  the  limits  of  the  woods.  T 
and  villages  are  thickly  set  along  the  edges  of  the  y\ 
and,  during  a  flood,  the  water  covers  from  80  to  200  acr< 
each  parish — ^in  many  places  spreading  for  1  or  2  mil 
breadth.  In  autumn  and  winter  the  floods  always  prevail, 
indeed,  at  any  period  of  the  year  after  a  few  hours'  rain  ;  ^ 
summer  inundations,  which  prove  most  destructive,  occi 
intervals  of  very  few  years — sometimes  more  than  one  ii 
same  season.  The  upland  farms  are  delivering  their  drain-' 
in  much  larger  quantities,  and  more  immediately  after  the  d 
fall  than  formerly,  swelling  to  the  depth  of  3  to  6  feet  ove 
20,000  acres  of  open  ground  which  form  one  vast  reservo 
it  above  and  below  Peterborough.  The  Nene  used  to  ove 
its  banks  to  the  extreme  height  about  the  third  day 
rain:  the  floods  now  reach  the  same  height  in  about  luzlf  that 
Twelve  hours'  rain  will  generally  cause  an  overflow  of  the 
which  all  lies  unembanked  from  the  stream:  and  where 
already  saturated  this  takes  place  in  six,  or  even  in  two,  1: 
Such  a  quick  rise  will  cause  one  body  of  flood-water  to  exten 
40  or  50  miles  in  succession,  with  a  width  varying  from  a  qi 
of  a  mile  to  a  mile,  but  it  stays  sometimes  for  six  weeks  or 
two  months  upon  the  ground.  And  these  floods  come  down 
an  alarming  power  and  velocity :  bridges  which  have  stoo 
a  century  are  washed  away,  and  districts  where  floods  were 
viously  unknown  have  become  liable  to  their  sudden  peric 
visitations. 

The  land,  being  wholly  in  meadow^  suffers  very  heavily  froi 
destruction  of  its  hag.  So  sudden  are  the  inundations,  tl 
frequently  happens  that  hay  made  in  the  day  has  in  the 
been  found  swimming  and  gone.  A  public-house  sign  at  V 
ford  commemorates  the  locally-famed  circumstance  of  a  man 
having  fallen  asleep  on  a  hay-cock,  was  carried  down  the  si 
by  a  sudden  flood ;  awaking  just  under  the  bridge  of  that 
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and  l>ein«:  informed  where  he  was,  he  demanded  in  astonishment 
if  this  were  **  Wansford  in  England !  "  If  not  actually  thus  borne 
ofF,  the  hay  is  so  much  silted  as  to  be  utterly  spoiled  ;  and, 
being  unfit  even  for  manure,  may  be  said  positively  to  injure  the 
land  by  remaining  upon  it.     The  farmers  sometimes  thresh  it  to 
beat  the  dust  out,  but  it  is  still  a  most  unwholesome  fodder.     In 
certain  parts  of  the  valley  the  hay  was  entirely  lost  in  1839, 1841, 
1843,  1847  ;  and  in  1849,  and  again  in  1853,  almost  all  the  crop 
was  destroyed  along  the  entire  course  of  the  Nene.     The  damage 
in  the  latter  year  in  grass  and  hay  alone  was  estimated  by  a  resi- 
dent gentleman,  well  able  to  judge,  at  20,0007.     About  ten  years 
ago  the  hay  lost  was  valued  at  no  less  a  sum  than  60,000/. ;  cal- 
culating 2  tpns  per  acre  as  the  average  yield,  and  half  the  land  as 
the  area  flooded ;  giving  6/.  per  acre  actual  damage.     The  soil 
is  of  a  rich  alluvial  loamy  character,  with  generally  a  clayey, 
Jometimes  a  gravelly  subsoil ;  but  it  is  amazingly  deteriorated 
and  impoverished  by  the  prolonged  continuation  of  the  larger 
winter  floods  upon  it.     Live  stock  are  often  injured  by  grazing^ 
it.    From  some  of  the  lands  the  sheep  have  often  to  be  removed 
in  waggons,  to  save  them  from  sudden  and  unexpected  floods.. 
Some  of  the  meadows  have  been  known  to  be  invisible  for  thirteen 
weeks  together,  and  from  others  no  produce  whatever  can  be 
got  during  unfavourable  years.     But,  notwithstanding  all  these- 
disadvantages,  the  present  rental  of  the  meadows  probably  ave- 
rages about  2/.  per  acre,  owing  to  the  scarcity  of  grass-land  ixl 
this  part  of  the  country,  and  the  consequently  eager  demand  for 
crops  of  coarse  hay  raised  without  any  manuring.     The  land, 
however,  is  very  unequal  in  value ;  some  "  accommodation  land  '^ 
renting  as  high  as  37.  or  5/.  per  acre,  and,  again,  portions  of  what 
are  called  the  Wash-lands,  below  Peterl3orough,  not  more  than 
11*.    It  is  a  fact  that  the  meadows  are  decreasing  in  value  ; 
some  are  mentioned  in  the  Parliamentary  Evidence  as  being  now 
worth  only  17.,  which,  if  properly  drained,  would  reach  as  high  as 
10«.  or  50^.  an  acre,  under  the  present  system  of  cultivation,  or 
rather  non-cultivation.     But  a  considerable   proportion   of  the 
land  now  lying  as  miserable  meadow  is  far  better  adapted  for 
tillage  husbandry,  and  its  fine  deep  fertile  earth,  if  well  drained 
and  employed  in  raising  garden  produce,  would  realize  a  rent  of 
more  than  47.  per  acre. 

Agriculture  is  not  the  only  suffering  interest.  The  navigation 
^rfioaen  Northampton  and  Peterborough  is  in  a  most  inefficient 
state,  owing  to  the  defectiveness  of  the  river ;  which  is  a  point  of 
great  consequence,  notwithstanding  the  construction  of  the  present 
railway  along  the  same  valley.  The  river,  having  naturally  a  fall 
of  more  than  170  feet,  is  held  up  in  levels  by  34  locks  and  11 
stannches.     Each  "lock"  has  two  gates  to  pen  the  boats  or 
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\  lighters,  enabling  them  to  be  raised  or  lowered  from  one 

water  to  another ;  but  a  "  staunch "  has  only  a  single 

i  barrier,  placed  entirely  across  the  stream,  and  holding 

!  water  3  to  5  feet  higher  on  one  side  than  the  other,  to 

head  for  working  the  water-mills,  or  else  for  navigati< 

j  There  are  two  kinds  of  staunches :  one  consisting  of  a 

across  the  river,  boards  being  set  vertically  side  by  sit 

board  has  a  handle,  and  these  (sometimes  19  boards) 

be  lifted  up  perpendicidarly  one  by  one  by  the  waten: 

I  the  boats  pulled  through  by  horses — commonly  by  an  e: 

j  nary  force  of  horses — dragging  the  loaded  barges  up  an 

I  plane  of  rushing  water.      If  the  waterman  wait  until 

I  level  water  in  the  two  heads,  he  cannot  proceed  on  his 

;  because  the  upper  head  will  quickly  become  dry  ;  so  th 

I  obliged  to  avail  himself  of  an  extra  strength  of  horses,  a 

i  his  boat  against  the  stream,  raising  it  2  or  3  feet  by  the  o] 

'  The  other  kind  of  staunch  is  a  door  drawing  up  like  a  p 

for  the  barges  to  pass  under.     The  boats  are  often  plung< 

water  in  thus  passing  the  staunches,  and  goods  are  often 

f  serious  accidents  incurred.     As  there  are  no  less  than  < 

i  these  staunches,  where  every  waterman  has  to. undergo  tl 

I  rious  and  Chinese  order  of  progression,  besides  paying  4i 

ton  for  his  use  of  the  navigation,  this  line  of  traffic  is  b 

neglected,  and  of  very  little  use  either  to  its  proprieto 

public.     There  are  also  a  great  many  sharp  and  dangero 

I  and  shoals  in  the  stream,  so  that,  in  order  to  navigate  a 

boatmen  put  boards  upon  the  tops  of  the  weirs  or  overfall 

I  causes  the  adjoining  lands  to  be  flooded.     Then,  agai 

I  there  is  a  drought,  the  boats  cannot  pass  ibr  want  of  wa 

when  there  is  a  flood,  they  are  stopped  because  the  ha 

is  covered :  and  as  the  latter  is  a  constantly  occurring  ms 

watermen  are  often  overtaken  by  a  day's  rain,  and  held  i 

for  days  and  even  weeks.     The  floods  have  been  known 

three,  five,  ten,  and  sometimes  thirteen  weeks  togethei 

complete  stoppage  of  commerce  between  Peterborough  an 

ampton.     The  boatmen,  too,  are  often  obliged  to  get  tl 

mill  below  a  sluice  or  flood-gate  to  stop  working^  while 

above  keeps  going,  so  as  to  give  them  a  little  extra  1: 

water,  without  which  they  could  not  get  through.     T 

also  often  let  go  the  water,  in  a  dry  time,  which  is  wan 

up  by  the  mills ;  so  that  the  two  interests  often  clash  ^ 

injure  one  another.     Between  Peterborough  and  Wisl 

navigation  is  almost  abandoned.     Common  boats,  draw 

3  or  3i  feet  of  water,  are*  constantly  detained  at  the  "  I 

Doublet"  Bridge,  5  miles  below  Peterborough,  and 

portions  of  the  river,  where  there  are  shoals,  for  days  t 
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and  a  waterman  stated  in  evidence  that  they  had  had  a  fire  in  the 
bed  of  the  river  to  cook  provisions,  during  their  long  detentions 
at  these  sboal  nuisances.     Being  liable  to  be  detained  for  weeks 
for  want  of  water,  they  sometimes  resort  to  the  following  expe- 
dient :  they  sink  a  boat  or  two  across  the  river,  put  a  tarpaulin 
in  front,  place  the  deck-boards  of  their  boats  here  and  there,  and 
get  two  or  three  poor  boys  to  go  naked  into  the  river  and  stuflF 
tip  the  sides  to  prevent  the  water  escaping.     This  erection  of  a 
temporary  dam  they  call  "  flushing  a  sluice,**  as  it  serves  to  hold 
tip  the  water  which  they  let  in  from  the  next  staunch  above, 
enough  to    float   them    through  a  sluice  or  over  the  shallows. 
Having  brought  their  cargo  on  to  Peterborough,  they  take  up 
all  the  tackling,  and  leave  the  next  man  to  arrange  for  himself 
as  he  can. 

Besides  all  the  damages  to  agriculture  and  navigation,  the 
property  of  merchants  and  shopkeepers  who  have  warehouses  near 
the  river  suffers  very  considerably  from  the  irruptions  of  the 
Nene.  TTie  hotises  in  the  lower  part  of  Northampton^  and  in  most 
of  the  numerous  milages^  are  also  often  flooded.  In  timber  and 
coal  yards  it  is  impossible  to  prevent  a  great  sacrifice  of  pro- 
perty, and  at  Peterborough  Wood  Fair  the  floods  have  occasion- 
^y  carried  away  an  immense  amount  of  wood,  hurdles,  gates, 
Ac,  ready  piled  for  sale.  Many  houses  are  inundated  ;  the  ordi- 
nary roads  across  the  valley  are  frequently  rendered  impassable 
for  several  weeks  together ;  and  labourers  who  are  compelled  to 
seek  for  work  in  other  parishes  are  obliged  to  leave  their  families 
and  take  lodgings  there,  or  else  wade  daily  to  their  work  through 
the  water. 

But  one  of  the  most  momentous  consequences  of  the  Nene 
floodings  is  the  injury  to  public  healthy  as  there  are  upwards  of 
100,000  inhabitants  in  the  parishes  through  which  the  valley 
passes  ;  and  pestilences,  if  here  generated,  will  not  confine  their 
lavages  within  the  bounds  of  these  parishes.  Dr.  Farr,  of  the 
General  Registrar's  Office,  who  has  surveyed  this  valley,  says  in 
a  letter  to  the  Rev.  Mr.  Hartshome,  "  The  subject  of  the  Nene 
Valley  is  of  national  interest ;  your  valley  is  one  of  the  last  re- 
fuges of  intermittent  and  marsh  diseases  left  in  Great  Britain ;  it 
is  their  stronghold,  and  they  destroy  more  lives  than  the  Danes 
or  the  Saxons  of  old."  Northampton  is  one  of  the  six  places  in 
England  which  present  the  lowest  proportion  of  persons  living 
to  one  death.  Dr.  Robertson,  of  Northampton,  observes  in  a 
Medical  Report  that,  "  when  the  floods  subside,  the  meadows 
not  only  remain  saturated  with  water,  but  are  covered  with  mud, 
slime,  and  various  animal  and  vegetable  matters  in  a  state  of  de- 
composition. These  exhale  an  odour,  not  only  offensive  to  the 
sense  of  smell,  but  likely  to  be  pernicious  to  the  health  of  those 
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wbo  live  within  the  range  of  their  influence ;  that  influence  is 
not  confined  merely  to  the  low  grounds  on  the  margin  of  the 
river.  The  malaria,  or  noxious  exhalations,  rise  by  their  light- 
ness and  impinge  against  the  neighbouring  heights,  thus  afi*ectiog 

the  health  of  places  high  above  the  level  of  the  river These 

miasmata  attach  themselves  to  the  hydrogen  gas,  usually  evolved 
in  situations  where  there  is  stagnant  water  or  decaying  vegetable 
remains.  With  the  hydrogen  they  rise  into  the  atmosphere,  and 
the   aerial  poison  is  thus  often  carried  far  and  wide  from  its 

primary  source Beside  fevers  of  a  severe  and  even  malignant 

kind,  the  exhalations  in  question  are  calculated  to  produce 
chronic  disorders  of  the  digestive  organs,  and  those  tedious  liver 
complaints  which  are  so  prevalent  in  this  county ;  more  especi- 
ally in  those  localities  near  to  rivers  and  large  brooks The 

prevalent  diseases  of  our  district  are  such  as  have  cold  and  damp 
for  their  remote  and  predisposing  causes.     I  need  only  enumerate 
scrofula  (in  its  various  modifications  of  pulmonary  and  glandular 
disease),  disorders  of  the  alimentary  canal  and  of  the  liver,  and 
also  rheumatism,  acute  and  chronic,  with  the  premature  infirmity 
so  often  entailed  by  it,  as  the  more  common  diseases  of  this 
central  county,  aggravated  certainly,  if  not  altogether  caused,  by 
the  cold  and  damp  above  referred  to."     The  Nene  Valley  constt- 
tutes  a  great  laboratory  of  miasmata ;  but  a  surprising  increase  o£ 
salubrity  may  be  certainly  looked  for  as  the  result  of  a  good- 
drainage  :  as  we  find  in  the  case  of  the  Fens,  more  particularly 
the  Isle  of  Ely,  a  diminution  of  mortality  in  thirty  years,  1796  to 
1825,  from  1  in  31  to  1  in  47,  which  is  about  the  mean  of  th^ 
whole  kingdom.    The  Ouse  has  a  like  deadly  character,  as  shown- 
by  the  excessive  mortality  of  Buckinghamshire,  Huntingdonshire, 
&c. ;  and,  indeed,  so  have  all  our  sluggish  rivers :  exemplified  a<^ 
Norwich,  surrounded  by  the  heavily-flowing  Wensum  and  Yare  ; 
at  Colchester,  by  the  dull  and  tardy  Colne;  at  Salisbury  and 
Bath,  by  the  inactive  and  cheerless  Avon — rivers  gloomy  and 
lifeless  as  the  Nene.     Yet  the  Avon,  at  Bath,  would  naturally  run 
off  quickly  were  not  its  waters  held  up  by  weirs,  which  keep  it 
in  a  perpetual  state  of  stagnancy ;  and  thus,  in  the  warmer  months 
of  the  year,  the  air  becomes  impregnated  with  the  most  noxious 
vapours,  the  death-bringing  effluvia  to  hundreds  who  court  that 
retreat  of  fashion. 

Such  being  some  of  the  inconveniences  and  calamities  of  the 
Nene  Valley  while  subject  to  overflow,  what  are  the  obstructions 
which  prevent  the  river  with  its  fine  fall,  of  3i  feet  per  mile  from 
carrying  off  the  upland  waters  pouring  into  it  ? 

The  river  below  Peterborough  has  now  to  carry  an  extremely 
variable  quantity  of  water,  and,  as  regularity  of  current  in  quan* 
tity  and  velocity  is  necessary  to  keep  a  river  or  tidal  channel 
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open,  is  therefore  in  a  very  bad  condition.     It  can  undoubtedly 
be  so  improved  as  to  carry  any  uniform  quantity  of  water  that 
can  be  sent  down  from  above ;  and   the  effect  of  improving  the 
Upper  Valley  will  be  to  deliver  the  floods  sooner  in  time,  but 
more  uniform  in  quantity.     As  Peterborough  may  be  regarded  as 
the  outfall  of  the  Upper  Valley,  the  portion  of  the  river  below 
that  point  must  be  improved  before  the  works  can  be  commenced 
in  the  Upper  Valley  ;  and  we  shall  therefore  notice  first  the  state 
of  this  part  of  the  channel,  and  the  measures  adopted  to  perfect 
it.     Instead  of  3i  feet  per  mile,  the  fall  from  the  ordinary  surface 
of  the  water  at  Peterborough  to  low-water  mark  at  the  river 
mouth  is  only  7  inches  per  mile.     This  fall  is  very  irregularly 
distributed ;  but,  by  the  removal  of  obstructions  between  Peter- 
borough and  a  point  just  below  the  town  of  Wisbech,  the  river  may 
be  brought  to  an  uniform  inclination  under  ordinary  circumstances 
of  4  inches  per  mile,  which  would  be  sufficient  for  the  stream  to 
act ;  and  this  would  lower  the  water-level  at  Wisbech  Bridge  5  ft, 
8  in.,  at  Guyhirn  9  ft.  8  in.,  and  at  Northey  Gravel,  three  miles 
below  Peterborough,  10  ft.  8  in.     This  shows  that  an  ample  fall 
exists  and  is  attainable  for  the  waters  of  the  Upper  Valley  dis- 
charging as  it  were  at  Peterborough.     The  3750  acres  of  Wash 
Lands  lying  between  the  barrier-banks,  and  open  to  the*river  from 
Peterborough  to  Guyhirn — intended  by  Vermuyden,  who  directed 
the  general  drainage  in  the  seventeenth  century,  as  an  imitation 
of  the  upland  meadows,  or  a  sort  of  reservoir  to  hold  the  floods 
until  the  imperfect  outfall  could  pass  them  off — are  3  or  4  feet 
higher  than  the  adjacent  fens,  having  never  been  dried  and  con- 
solidated like  the  other  peat  land,  and  having  received  continual 
additions  from  the  expanding  floods.    The  waters  now  frequently 
overwhelm  this  long  tract  with  6  feet  depth  of  water,  but,  with 
the  river  channel  perfected,  there  would  be  a  fall  of  3  or  4  feet 
from  the  surface  of  the  land,  or,  in  other  words,  a  means  of 
secure  drainage.     It  must  be  borne  in  mind  that  this  is  onli/ 
^hen  the  tide  is  at  low-water  mark  ;  the  levels  differ  every  minute 
during  the  day,  the  tide  rising  twice  a-day  and  stopping  the 
outflow  of  the  drain-water,  rising  at  the  higher  points  of  its 
swell  far  above  the  level  of  the  land  and  causing  the  surface  of 
the  river  to  incline  from  the  sea  towards  Peterborough.     Thus 
the  high-water  mark  at  Cross-Keys  Bridge,  near  the  river  mouth, 
is  about  4i  feet  higher  than  at  Peterborough  in  ordinary  springs, 
that  is,  there  is  a  fall  of  li  inch  per  mile  backwards.     An  unu- 
sually high  spring  tide  which  rose  24  feet  at  Cross-Keys  Bridge, 
3cnd  7  feet  above  the  level  of  the  adjoining  land,  was  12  feet  above 
adjoining  land  at  Guyhirn  ;  at  the  "  Dog-and-Doublet,"  12i  feet 
above  adjoining  land  in  the  North  Level,  and  9  feet  above  the 
surface  of  the  Wash  Land  ;  and  at  Peterborough  Bridge,  6  feet 
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above  the  meadows,  and  2  feet  above  the  quay.  Of  cours 
embankments  along  the  river  from  its  outfall,  and  along  the 
side  of  the  '*  Washes  "  or  open  meadow,  must  be  high  and  stro 
hold  such  a  swelling  stream  from  overflowing  the  low  contig 
fen  lands.  The  amount  of  rise  and  fall  in  the  tide  is  less  anc 
the  more  inland  we  go.  Thus  a  tide  of  22  feet  in  the  opei 
was  at  the  Nene  mouth  21  ft.  6  in. ;  at  the  North  Level  SI 
16  ft.  10  in. ;  below  Wisbech  Bridge,  13  ft,  7  in. ;  above 
same  bridge,  10  ft.  4  in. ;  at  Guy  him,  5  ft.  4  in.  ;.at  the  '. 
and-Doublet,  11  in. ;  and  at  Peterborough  Bridge,  4  in.  1 
again,  neither  high  water  nor  low  water  is  simultaneous  ] 
the  line  of  the  river,  but  both  travel  along  it ;  and,  owing  to 
gularities  in  the  channel  as  well  as  to  winds  and  freshes, 
are  very  unequally  delayed  in  different  portions  of  their  cc 
Thus  it  will  be  high  water  in  the  open  sea  about  one  hour  ei 
than  at  Wisbech ;  two  hours  than  at  Guy  him,  which  is 
one-third  the  distance  further;  four  hours  earlier  than  a 
Dog-and-Doublet,  which  is  little  more  than  one-third  the  dis 
further.  With  low  water  it  is  much  the  same,  high  and 
water  mark  travelling  very  much  slower  above  Wisbech 
below. 

The  time,  duration,  amount,  and  altitude  of  the  tidal  p 
tions  at  different  points  of  the  river  course,  thus  form  elei 
in  the  engineer's  calculation  of  the  area  of  waterway,  heigh 
strength  of  banks,  &c.,  required  at  those  points  ;  and  not  si 
the  mere  inclination  of  the  stream,  and  the  quantity 
velocity  of  the  waters  it  must  convey.  Fears  used  to  be  c 
tained  of  admitting  the  tides  to  flow  far  inland,  but  our  mi 
engineers  advocate  the  freest  play  for  both  salt  and  fresh  w 
up  and  down  the  rivers.  The  tide  will  probably  rise  a 
higher  at  Peterborough,  when  the  channel  is  perfected,  th 
does  now ;  but  it  will  sink  very  much  lower,  that  is,  the  of 
and  deepened  channel  will  give  access  to  a  larger  tide 
augmented  flux  and  reflux  will  create  an  additional  and 
cient  scour  for  clearing  the  soft  river  bed,  while  the  low-^ 
point  will  follow  more  quickly  upon  low-water  at  Wisbec 
in  the  sea,  and  the  minor  drains  will  be  able  to  open 
sluices  and  emit  their  water  sooner  after  the  tide  has  begi 
fall.  In  a  tidal  river  too  there  may  be  a  considerable  cap 
of  channel  at  full-water,  owing  to  its  width,  when  at  the 
time,  in  consequence  of  its  shallowness,  there  is  no  adei 
area  of  waterway  at  the  ebh^  the  only  time  at  which  it  is  in  u, 
drainage.  This  is  a  most  important  point  in  determinin 
requisite  dimensions  of  a  river.  In  the  year  1836  the  ! 
areas  were  as  follows : — 
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Disuaoe 

Low-water 

Total  Area  at 

from  sea 

SitoatioiL 

Area. 

Tidal  Area. 

High-water. 

lamOM. 

Saper.  feet 

Super,  feet. 

Siqwr.feet 

3 

At  Skate's  Corner     .... 

1134 

5612 

6746 

8 

At  North-Level  ffluice   ...     . 

508 

2888 

3896 

'.!} 

At  Wisbech  Bridge  .... 

110 

686 

79&^ 

At  Guyhim  Ferry     .... 

187 

549 

736- 

26 

At  one  mile  below  the  Dog-and- 

Donblet  Sluice      .... 

100 

97 

197 

32 

At  Peterborough  Bridge       .     , 

506 

162 

688 

The  depth  of  the  channel  at  low- water  was  still  more  irregular. 
Above  W  isbech  Bridge  it  shoaled  to  only  6  inches ;  for  nearly 
2  miles  upward  it  was  6  feet,  then  1  foot  9  inches,  then  for  1 
mile  increasing  to  2  feet  9  inches,  at  a  mile  further  beginning 
to  increase  to  4  feet  6  inches  at  Guyhim,  and  varying  from  4 
fcet  to  2  feet  until  it  reached  9  feet  at  Peterborough  Bridge. 
The  river  bed  is  in  no  better  condition  at  this  date  ;  the  abso- 
lute depth  of  the  water  of  course  being  allowed  for,  according  to 
the  dryness  oi'  wetness  of  the  season,  when  the  observation  was 
taken.  Up  to  the  present  time  neither  the  contractions  and 
irregularities  of  the  river  channel  between  Peterborough  and 
Wisbech,  nor  through  the  latter  town,  have  been  remedied.  At 
the  North  Level  Sluice,  and  at  two  other  points  between  it  and 
Wisbech,  where  the  channel  is  wide  and  good,  the  sectional 
areas  of  waterway  at  low- water  are  now  721,  367,  and  362  super- 
ficial feet,  while  at  five  points  in  the  town,  choked  by  the 
hriflge,  wharfings,  stoneings,  &c.,  the  areas  are  100,  86,  100, 
105,  and  105  superficial  feet.  Comparing  the  widths  at  low- 
water  level  we  have  at  the  three  former  places  120,  118,  and 
83  lineal  feet ;  and  in  Wisbech  town  five  places,  only  70, 43,  40, 
^  and  59  lineal  feet,  considerably  less  areas  and  widths  than 
occur  also  above  the  town.  As  we  might  expect  from  this 
restraint,  the  fall  of  the  surface  of  the  river  at  low- water  through 
Wisbech  is  4  feet  in  a  distance  of  a  mile  and  a  half,  or  2  feet 
8  inches  per  mile,  instead  of  7  inches,  the  present  average  of  the 
river. 

Such  being  the  wretched  state  of  the  Nene  from  Peterborough 
^  a  point  immediately  below  the  harbour  of  Wisbech,  it  may 
^  asked,  how  is  it  that  this  channel  has  remained  neglected 
V)  many  years  in  close  neighbourhood  to  some  of  the  greatest 
river-works  of  the  age?  If  the  same  blindness  that  vainly, 
though  vexatiously,  opposed  the  Nene  Outfall  cuts,  out  of  fear 
for  commerce,  had  not  compelled  the  secession  of  the  North 
Level  from  union  with  the  other  Nene  interests,  the  thing  would 
have  been  done.  And,  in  the  mean  time,  this  important  drainage 
artery  and  means  of  water-traffic  has  decayed,  because  there  has 
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not  existed  in  law  any  properly  constituted  conservancy  with 
powers  over  this  river,  for  tlie  purpose  of  improvement.  The 
Bedford  Level  Corporation,  fulfilling  the  functions  of  the  old 
Commissioners  of  Sewers,  had  the  conservancy  of  the  water  and 
banks  given  to  them.  But  in  this  capacity  they  have  no  power 
either  to  make  or  improve  a  navigation  ;  they  can  only  remove 
nuisances  to  drainage,  and  perform  works  tending  to  leave  the 
river  as  it  was  before.  As  Commissioners  they  cannot  lay  rates 
or  expend  any  funds  in  repairing  it  for  navigation.  The  ad 
(3rd  and  4th  William  IV.  cap.  22)  giving  additional  powers  t( 
Sewers  Commissioners,  and  enabling  them  in  some  measure  t^ 
improve  as  well  as  restore,  had  a  special  clause  exempting  thi 
Corporation  and  the  Isle  of  Ely  (in  which  this  part  of  this  Nen 
is  placed)  ;  the  river,  therefore,  being  left  as  it  were  under  tb 
prior  law  of  Sewers.  Then  the  corporation  privileges  and  power! 
while  giving  them  authority  to  open  and  cleanse  it  for  dbrainin 
purposes,  shield  them  from  being  compelled  to  do  it;  and  b 
their  water  now  flows  to  the  Ouse  they  will  not  spend  thei 
money  for  the  simple  benefit  of  other  parties.  The  landownei 
interested  have  no  power  to  meddle  with  the  stream,  so  thi 
absolutely  nothing  has  been  done  for  its  preservation  within  th 
memory  of  man,  saving  that  the  above  Corporation,  of  its  ow 
authority,  took  away  a  shoal  near  the  Dog  and  Doublet,  in  182i 
levying  a  toll  of  6cf.  per  ton  on  the  navigation  to  defray  th 
charge. 

At  last, '  however,  the  Nene  Valley  Act  of  Parliament  ha 
provided  the  long-looked  for  improvement.  The  proposed  toork 
which  have  not  yet  been  commenced  at  this  part  of  the  line,  wi 
deepen  the  river  between  Peterborough  and  fVisbech  from  2  to 
feet,  giving  its  bed  a  uniform  inclination  of  nearly  7  inches  pc 
mile.  The  sectional  area  will  be  enlarged  and  improved  i 
form ;  the  bottom  made  more  than  33  feet  in  width,  with  slopin 
sides  of  2  feet  horizontal  to  1  foot  perpendicular,  and  a  forelan 
left  39  feet  broad  between  the  brink  of  the  channel  and  the  raise 
bank.  A  new  bridge  is  also  to  be  substituted  for  the  presei 
one  at  the  Dog  and  Doublet.  A  new  barrier  embankment  alon 
its  south  side  will  inclose  the  now  unfenced  W^ash  lands  froi 
tides  and  floods ;  Moreton's  Leam — a  channel  now  runniu 
alongside  the  Nene — will  be  opened  up  as  a  main  drain  for  thei 
lands,  and  discharge  through  a  sluice  or  floodgate  near  Guyhin 
A  tax  of  85.  an  acre  is  to  be  levied  for  this  improvement,  and 
further  sum  of  Is,  6d,  per  acre  for  smaller  interior  drains. 

For  supplying  fresh  water  to  the  Wash  lands  a  tunnel  is  to  I 
laid  through  the  intended  bank  of  the  improved  stream  towai 
its  upper  end.  As  not  only  these  lands  will  require  a  larg 
supply  of  fresh  water,  but  the  North  and  Middle  Levels  on  eac 
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side  tlie  river  have  always  been  accustomed  to  take  in  large 
quantities  of  water  in  summer,  through  sluices  situated  for  the 
purpose  a  few  miles  below  Peterborough,  it  becomes  a  serious 
question,  and  one  which  gave  rise  to  some  opposition  of  this 
measure,  what  effect  the  freer  admission  of  the  tide  will  have  in 
rendering  the  water  salt  or  brackish  higher  up  tfie  stream  f  Mr. 
Robert  Stephenson,  in  his  Report  of  1848,  settles  this  point  in  a 
very  clear  manner ;  and  the  true  nature  of  the  tidal  operation  as 
it  affects  the  supply  of  fresh  water  for  irrigation  or  watering  of 
cattle  is  of  the  greatest  importance  in  many  rivers  beside  the 
Nene.  We  therefore  devote  a  few  lines  to  the  elucidation  of 
this  subject.  By  reducing  the  low-water  mark  towards  the  sea, 
or  removing  impediments  to  the  descending  land- waters,  we  are, 
in  effect,  increasing  the  natural  fall  of  the  river.  This  gives  the 
down-flowing  column  of  fresh  water  additional  velocity,  or,  what 
is  the  same  thing,  greater  mechanical  power ;  and  "  the  only  way 
in  which  this  additional  power  can  be  expended,  is  in  driving 
the  boundary  of  the  salt  water  further  down  the  stream."'  The 
improvements  in  the  river  all  have  for  their  object  to  augment 
the  force  and  momentum  of  the  fresh  water,  which  will  therefore 
overcome  the  inroad  of  the  salt  water  at  a  point  nearer  to  the 
sea;  the  boundary  between  the  salt  and  fresh  water,  being  the 
point  where  the  two  hydraulic  forces  are  in  equilibrium,  will 
necessarily  retreat  before  the  stronger  force.  It  is  true  that 
obstructions  in  the  form  of  the  channel  hinder  the  ingress  of 
the  sea-flood,  and  their  removal  gives  it  easier  admittance  ;  but 
then  the  same  obstacles  impede  much  more  the  outflow  of  the 
freshes ;  and  by  clearing  the  bed  of  the  river,  and  adding  to  its 
capacity,  we  do  not  favour  each  opponent  equally  with  ample 
scope  for  his  strength  (which  would  leave  the  boundary  of 
balanced  power  where  it  was  before),  but  we  give  the  greatest 
amount  of  play  to  one  party,  and  bring  extra  water  to  his  assist- 
ance into  the  bargain,  and  so  force  back  the  salt  water  by  the 
increased  amount  of  freshes.  We  have  before  said  that  the 
opening  of  a  river  channel  causes  the  tide  to  pulsate  further 
inland,  and  the  high  or  low  water  mark  to  traverse  more  quickly 
^  and  down  the  stream  ;  but  then  this  refers  to  the  level  of  the 
^^er,  not  to  the  water  itself.  Like  waves  in  the  ocean,  which 
fravel  forward  in  one  direction,  although  the  water  composing 
them  may  be  actually  running  the  opposite  way, — so  the  tidal 
swell  travels  with  great  speed  for  a  long  distance  up  a  river, 
while  the  salt  water,  which,  by  its  influx,  gave  the  impulse  at 
^c  lower  end  of  the  stream,  penetrates  slowly  only  part  of  the 
way  up  the  channel,  receding  again  for  a  considerable  distance 
l>efore  the  tide  becomes  felt  at  the  extreme  limit.  The  more 
inland  portions  of  the  river  thus  have  a  fresh-ioater  tide,  though 
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this  is  at  first  set  in  motion  by  the  pressure  of  an  inflowing  floo 
of  salt  water.  The  sea  water,  though  extending  a  far  less  dii 
tance  than  the  rise  and  fall  of  the  stream,  contaminates  the  rive 
beyond  the  point  of  its  complete  repulsion ;  at  first  nndermininj 
the  fresh,  because  of  its  greater  specific  gravity,  it  mingles  wit 
it  in  its  advance,  so  that  it  is  a  matter  of  observation  to  ascertai 
how  far  up  the  river  the  waters  may  be  found  blended.  Befor 
the  completion  of  the  Nene  Outfall  the  brackish  water  reache 
up  to  the  Dog  and  Doublet,  in  very  extreme  cases  to  Petei 
borough,  but  subsequently  its  boundary  has  receded  to  Guyhim 
and  the  experience  of  similar  improvements  in  the  river  Clyde  i 
evidence  in  the  same  direction.  Sir  John  Rennie's  experiment 
in  1836,  made  upon  the  Hundred  Foot,  or  Ouse  river,  show  tha 
the  fresh  water  is  not  sensibly  affected  by  the  salt  at  neap  tidei 
6  miles  above  Lynn ;  but  at  spring  tides,  at  high-water,  it  was 
little  brackish  about  14  miles  above  Lynn.  At  a  distance  of  1 
miles  above  L3mn  harbour  there  is  a  tunnel  through  the  bank  c 
the  river  to  take  water  into  the  fen  for  supplying  the  cattle 
beside  several  others  higher  up  the  stream;  and  the  water  i 
certainly  fresh  there  or  it  would  not  be  used  for  such  a  purpose 
The  points  on  the  Nene,  where  water  is  required,  are  seven 
miles  further  from  the  sea  than  is  the  above-mentioned  tunnel,  s 
that  no  fears  need  be  felt  by  the  adjacent  farmers  on  this  heac 
And  as  the  brack-water  line  has  been  already  drawn  backwar 
by  the  outfall  improvements,  it  is  evident  that  the  present  com 
pletion  of  the  channel  will  not  be  likely  to  send  the  fresh-wat€ 
boundary  further  from  Wisbech. 

The  greatest  obstructions  to  the  river  waters,  as  we  have  seer 
exist  in  the  town  of  Wisbech  ;  and  it  has  been  deemed  sufficiec 
for  the  purpose,  as  well  as  of  less  expense,  to  augment  the  watei 
way  in  its  present  circuitous  course  rather  than  excavate  a  ne^ 
straight  cut  on  one  side  of  the  town.  The  Wisbech  Corporatio 
strenuously  opposed  the  formation  of  such  a  cut  and  the  cor 
verting  of  their  harbour  into  a  wet  dock,  just  as  they  hav 
always  struggled  to  prevent  any  radical  improvement  of  the: 
miserable  river  as  a  safer  berth  for  larger  shipping,  though  ol 
viously  the  best  means  of  swelling  their  commerce  and  benefitin 
their  town.  Heavy  as  the  works  must  necessarily  be,  and  costl 
as  the  purchase  of  valuable  buildings  proves,  it  has  been  decide 
to  deepen  and  widen  the  channel  through  the  town  ;  to  take  awa 
the  present  stone  bridge,  with  its  single  arch  of  65  feet  span,  an 
at  a  cost  of  about  8000/.  erect  a  new  one,  of  86  feet  water-wa^ 
on  a  better  site ;  (this  may  be  made  an  opening  bridge  at  an 
time  by  order  of  the  Admiralty;)  also  to  pull  down  certai 
houses  which  now  occasion  a  rectangular  bend  in  the  stream ;  1 
widen  the  channel  by  altering  the  banks,  buildings,  and  gn 
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aries,  and  constructing  quay  walls  of  perpendicular  piling ;  to 
leepen  the  bottom,  remove  the  stones  now  thrown  in  to  protect 
he  whanres  and  buildings  (and  which  form  a  bottom  of  rock 
Bstead  of  sandy  earth,  so  that  the  current  cannot  scour  it) ;  and 
X)  adapt  the  bottom  to  the  accommodation  of  vessels,  as  well  as 
providing  for  the  passage  of  more  drainage  waters.  Wisbech 
contributes  40,000/.  to  the  undertaking,  with  hd.  tonnage  for  the 
foture.  The  works  in  the  town  are  now  in  progress,  the  Act 
stipulating  that  they  shall  be  commenced  nearest  the  outfall,  and 
so  gradually  progress  upwards ;  no  works  to  be  begun  above 
until  those  are  completed  below  a  certain  point  named  between 
Wisbech  and  Peterborough.  Thus  no  extra  floods  will  be  sent 
down  from  the  Upper  Valley  until  the  way  is  prepared  for  them  ; 
and  the  port  and  town  of  Wisbech,  and  next  the  districts  of 
fen-land  draining  into  the  Nene  above  Wisbech,  will  be  earliest 
partakers  of  the  good  results.  These  two  districts  consist,  as 
we  have  before  mentioned,  of  Wisbech  South  Side  with  Elm 
West  Side,  or  1779  acres,  commonly  known  as  "  Redmore "" 
district,  and  of  "  Waldersey,"  lying  a  little  further  from  Wis- 
bech, and  containing  5052  acres. 

Great  and  Little  Waldersey  District  is  governed  by  Commis- 
sioners appointed  by  its  own  local  Drainage  Acts  of  the  4th  of 
James  I.  and  9th  of  George  IV.  It  is  drained  by  a  steam-engine 
of  60  horse  power,  erected  in  1832,  working  by  a  pump  of  6  feet 
diameter  instead  of  the  usual  scoop-wheel,  which  is  considered 
to  be  best  for  the  great  and  varying  head  of  water  against  which 
it  has  to  lift,  viz,  8  to  16  feet,  according  to  the  state  of  the  tide 
in  the  river.  Two  gentlemen  of  this  district  visited  some  of  the 
Cornish  mines  in  search  of  a  good  model  pumping  engine,  and 
the  present  one  is  the  result  of  their  sensible  and  spirited  under- 
taking :  it  raises  about  63  tons  of  water  per  minute,  at  a  cost  of 
about  300/.  per  annum  for  coal  and  all  expenses.  Notwithstanding 
this,  the  internal  drainage  is  assisted  by  several  wind-engines^ 
which  materially  add  to  the  general  expense.  The  annual  drainage 
taxes  vary  from  is,  to  5*.  &d,  per  acre,  while  the  debt  still  upon 
the  district  is,  we  believe,  5500/.  The  new  works  are  expected 
to  reduce  the  low-water  mark  4  or  5  feet,  while  the  subsequent 
sfouring  will  lower  it  still  more  ;  and  the  lowest  land,  being  now 
about  2  feet  below  low  water,  will  then  have  a  fall  for  its  water  at 
fiist  of  2\  feet,  and  ultimately  of  4i  feet :  this,  of  course,  only  at 
fcw  tide.  If  the  district  does  not  obtain  a  natural  drainage — 
^spensing  altogether  with  its  steam-engine  and  windmills — at 
all  events  the  time  and  cost  of  working  the  engine  (that  is,  for  a 
shorter  portion  of  the  year,  and  with  less  coal  while  working,  as 
it  will  lift  only  2  or  3  feet  instead  of  8  or  12)  will  be  greatly 
lessened.     The  promoters  of  the   Nene  Valley  Bill,  therefore. 
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called  upon  Waldersey  to  contribute  1*.  6rf.  per  acre  for  the  sal 
of  the  advantage  thej  would  gain ;  but  the  proprietors  not  onl 
refused  any  help,  but  denied  that  they  would  reap  any  benefi 
The  cost  of  their  engine,  they  said,  would  not  be  diminished  neari 
so  much  as  to  counterbalance  the  imposed  taxation,  while  the 
feared  a  loss  of  their  summer  supply  of  fresh  water  from  th 
Nene,  and  apprehended  a  greater  weight  of  floods  coming  dow 
the  river  in  wet  seasons.  However  they  ultimately  agreed  to  pa; 
a  gross  sum  of  5500/.,  for  which  the  Waldersey  Commissioner 
are  directed  by  the  Act  to  tax  their  lands. 

Redmore  District  is  drained  by  double-lift  windmills,  that  is 
the  water  is  raised  twice  in  succession,  taking  two  mills  to  delive 
it  into  the  river.  It  is  under  the  Commissioners  of  Sewers,  an( 
pays  an  average  tax  of  3«.  6c?.  per  acre.  The  level  of  the  laiw 
being  2  or  3  feet  higher  than  Waldersey,  it  has  been  known  t( 
obtain  permission  for  its  waters,  in  a  desperate  season,  to  flov 
into  the  latter  district.  Its  surface  being  higher  than  Waldersey 
and  its  point  of  discharge  lower  down  the  river,  it  will  unques 
tionably  receive  a  natural  drainage,  and  will  therefore  pay  U 
per  acre  tax  until  the  works  have  progressed  up  as  far  as  its  outfai 
sluice^  and  then  2s.  per  acre  every  year  afterwards. 

The  different  proportions  in  which  the  various  lands,  thi 
towns,  the  navigation,  &c.,  contribute,  will  appear  in  the  estimat 
annexed  to  our  narration.  We  may,  however,  notice  here  tha 
the  funds  derived  from  the  districts  into  which  the  Upp€ 
Valley  is  divided  by  the  Act  are  to  be  expended  in  works  forth 
benefit  of  those  districts  respectively^  and  the  river  below  Peter 
borough  is  to  be  improved  by  the  funds  raised  from  the  land 
and  interests  below  Peterborough  ;  excepting  that  all  the  lands,  0 
about  16,000  acres,  in  tlie  Upper  Valleyj  are  to  pay  an  annua 
"  outfall  tax "  of  Is.  per  acre  towards  the  lower  works  whid 
procure  them  a  way  of  relief.  And  this  is  considered  as  a  cod 
cession  to  the  lower  lands,  it  being  a  conception  made  to  mee 
the  difficulties  of  the  situation. 

I  now  turn  to  a  consideration  oijhe  Upper  Valley,  where  t« 
find  the  River  Nene,  though  running  a  very  sinuous  course  c 
about  60  miles  from  Northampton  to  Peterborough,  possessing 
natural  fall  of  3i  feet  per  mile ;  but  this  is  held  up  in  leve 
throughout  by  no  less  than  33  water-mills  for  grinding  flour,  an 
34  locks  and  11  staunches— some  for  the  mills  and  some  for  tl 
purposes  of  navigation — the  natural  fall  being  177  feet,  and  tl 
aggregate  "  heads  "  of  the  locks  and  staunches  163i  feet.  Th: 
occasions  the  water  at  its  dry-weather  level  to  be  higher  than  tl 
adjacent  meadows  for  about  one-third  the  length  of  the  valley ;  bi 
the  full-water  level  stands  above  the  adjacent  meadows  for  thre 
fourths  of  the  length  of  the  valley.     There  are  no  back  drains  t 
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cany  off  leakage  and  floods,  and  where  there  are  not  mills  to  hold 
back  the  water,  the  staanches,  as  now  constructed,  cause  greater 
evil ;  their  sectional  area,  when  fully  open,  being  generally  suffi- 
cient to  pass  only  6000  cubic  feet  per  minute,  or  less  than  one-' 
eighth  of  the  discharge  rendered  necessary  with  moderate  rain. 
In  the  absence  of  any  embankments  to  retain  the  river,  sufficient 
to  deserve  the  name,  and  with  utterly  inadequate  overfalls  for  the 
escape  water  not  wanted  by  the  mills,  the  river  teems  over  its 
brinks  in  all  directions  with  a  very  small  augmentation  of  its 
waters.     In  December  1848  a  survey  was  made  of  all  the  mills, 
the  heights  to  which  the  water  was  impounded,  and  the  quantities 
Tunning  to  waste  over  the  sills,  and  the  facts  thus  enabled  to  be 
calculated  for  four  different  places  (by  the  author  of  a  valuable 
Imt  anonymous  Report  on  the  subject)  are  as  follows : — 


Place  of  ObMnraUon. 

Drainage  Area. 
Acres. 

Cubic  feet  of 

Water  miming 

to  waste  by 

Overfalls. 

HighamMiU 

Woodford  Mill 

Barnwell  Mill 

Cotterstock  Mill      •     .     .     • 

245,180 
267,112 
306,000 
320,000 

4,900 

9,600 

3,540 

29,332 

The  enormous  discrepancy  of  the  quantities  running  off,  com- 
pared with  the  areas  of  land  draining  to  each  point,  indicates  the 
amount  of  water  which  must  be  finding  its  way  in  other  and 
illegitimate  directions.  Again,  as  the  foregoing  takes  no  account 
of  the  water  passing  the  mill  wheels,  or  the  absolute  quantity  of 
water,  we  have  a  stronger  illustration  in  the  computed  discharge 
of  water  at  four  successive  mills,  during  a  time  when  the  river 
was  quite  full,  but  not  actually  in  a  state  of  flood,  from  observa- 
tions made  in  June,  1843  : — 


Mills. 

Drainage  Area. 
Acres. 

EsUmated  flow 
of  river,  at  one- 
eighth  of  an  Inch 
in  24  hoars'  flow- 
ing down. 
Cubic  feet  per 
minute. 

Discharge  by 
overfalls,  mill- 
wheels,  and 
sluices. 
Cubic  feet  per 
minute. 

Barton  MUl 

HardwaterMiU 

Doddington  Mill 

CoMU  Ashbg  ttredm/alla 

in,  alone     .     •     •     . 

Wellingborough  Mill  .     •     •     • 

157,000 
157,000 
170,000 

13,200 

176,000 

49,000 
49,000 
53,000 

4.000 
55,000 

11,054 
9,244 
5,386 

11,655 

It  will  be  seen  that  Doddington  Mill  passes  5668  cubic  feet  of 
^^^ter  per  minute  less  than  Barton  Mill  above,  although  in  fact  it 
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has  received  an  increase  of  drain-water  to  be  discharged.  At  th 
period  of  the  observation  all  this  quantity  must  have  been  pasi 
ing  over  the  river  and  brook  banks  into  the  meadows.  At  th 
time,  the  surface  of  the  stream  was  entirely  above  the  adjaca 
land ;  and  the  waste  channels  at  present  provided  are  utterl 
incapable  of  carrying  off  a  fraction  of  the  above  accumulate 
5568  cubic  feet, — not  to  name  the  Castle  Ashby  and  Grendo 
brooks,  which  add  to  the  volume  of  the  river.  Then,  as  to  th 
bridges,  we  have  the  following  comparison : — 


Area  of  Water- 

Area  of  ob- 

Bridges* 

Drainage  Area. 

Area  of  Arches 
at  fbll  water. 

'lir*^ 

structed  Wat6 
inbi^floodi 

Acres. 

Square  feet. 

Square  feet 

Square  feet 

White-Mill  Bridge  .     . 

157,000 

300 

2740 

3300 

Ditchford  Bridge     •     • 

241,500 

400 

2905 

4800 

Thrapston  Brid^    •     • 

265,000 

1000 

1595 

4000 

Barnwell     (Oundle) 

Bridge       .... 

306,000 

1250 

2200 

5800 

The  effect  of  these  inequalities  of  waterway  is  to  heap  up  tl 
floods  until  by  their  accumulated  height  they  force  themselv( 
down  with  a  dangerous  power  and  rapidity.  The  waters  camw 
get  down  the  stream  during  the  early  stages  of  wet  weather,  wh( 
floods  are  comparatively  small,  whereas  they  ought  to  subsi( 
gradually  so  as  to  make  room  for  more  in  the  upper  part  of  tl 
river.  The  consequence  is,  that  in  quite  ordinary  rain-falls  va 
masses  of  water  accumulate  throughout  the  valley,  spreading  ovt 
meadows,  and  resting  against  hedges,  banks,  and  other  obstru* 
tions,  to  await  the  slow  remedy  of  their  reduction  at  Pete 
borough,  or  the  recurrence  of  dry  weather. 

For  a  very  long  time  complaints  have  been  laid  against  the  mUle 
for  the  over-height  of  their  flood-gates  and  lowshots,  for  not  pr 
perly  drawing  the  slatts  at  the  different  locks,  and  for  'expedien 
which  they  adopt  to  raise  the  water  above  its  common  level, 
though  the  existence  of  all  these  impediments  were  not  a  sui 
ciently  hurtful  grievance  without  this  aggravation  of  the  mischi< 
Thus,  in  the  year  1633  (9th  of  Charles  I.),  a  Commission 
Sewers  sat  at  Kettering  to  inquire  into  the  best  mode  of  redres 
ing  the  abuses  causing  such  damage  to  lands  on  the  river  Ner 
They  surveyed  the  river  from  Wansford  Bridge  (regulating  tl 
height  of  the  water  beneath  it)  up  to  Kislingbury,  ordering  dik 
to  be  scoured,  seggs  and  rushes  to  be  cut  away  from  about  tl 
lowshots  of  the  mills,  these  to  be '  scoured  and  cleansed,  ) 
obstructions  removed,  and  the  river  widened  to  "  its  ancit 
hreadthy  They  decreed  what  should  be  the  exact  number 
mill-wheels  and  flood-gates  at  each  place  for  the  future;  th 


Trunk  Drainage.  63 

ihould  be  cut  down  to  such  a  gauge  as  should  give  free 
re  to  the  water  over  the  tops  of  them,  and  that  each  weir  or 
ot  should  be  made  of  a  certain  width,  according  to  the 
b  of  the  above  gauge.  Nevertheless  the  millers  have  not 
bed  the  water  to  the  level  thus  fixed  for  their  observance, 
iiills  in  the  lower  part  of  the  valley,  finding  the  water  raised 
pediments  still  lower  down  the  stream,  so  that  the  fall  at 
mills — generally  not  more  than  3  ft.  6  in.  to  3  ft.  9  in. — 
laterially  diminished,  and  their  mill-wheels,  which  had 
riy  stood  out  of  the  stream,  were  now  standing  in  it  to  a 
lerable  depth,  having  consequently  to  lift  a  great  weight  of 
when  revolving, — sought  a  remedy  by  augmenting  the  height 
head.  This  was  effected  in  a  variety  of  ways  :  by  height- 
the  banks,  by  raising  or  stopping  up  ancient  weirs  and 
irooks,  elevating  the  mill-wheel — sometimes  by  this  means 
ly  increasing  the  original  power  of  the  mill — and  by  the 
st  plan  of  all,  putting  temporary  ^^  flash-boards,"  or  planks 
or  more  inches  broad  before  the  wheel,  or  upon  the  ledge 
overshot,  so  as  to  raise  the  gauge  or  height  of  the  head-pond 
t  extent  Such  a  board  is  now  frequently  found  to  throw 
he  water  from  the  head  of  one  mill  to  the  tail  of  the  next 
often  placing  the  whole  of  a  hay  crop  under  water.  Of 
,  the  owners  of  the  higher  mills  having  their  tail-water 
id  back  by  the  lower  mills,  had  no  alternative  but  to  adopt 
me  remedy.  And  from  a  survey  made  in  the  year  1826, 
lother  partially  made  at  a  much  later  period,  it  appears  that 
mills  out  of  21  inspected  had  their  wheels  and  lowshots 
ing  to  the  prescribed  levels.  To  say  nothing  of  the  dimi- 
width  of  waterway,  and  decreased  number  of  flood-gates, 
cess  of  water  generally  amounted  from  8  inches  to  2  feet  at 
lill,  and  in  some  cases  to  as  much  as  3  feet,  more  than  was 
ed  by  the  Commissioners  of  Sewers.  But  could  not  the 
'^ners  enforce  the  application  of  even  the  arbitrary  ordinances 
Court  of  Sewers  ?  No.  It  was  found  that  nothing  could 
le  to  restrict  the  millers  but  by  plunging  into  endless  law- 


artunately  the  area  of  flooded  lands  in  this  valley  is  not 
snough  to  have  warranted  the  promoters  of  the  present 
aking  in  seeking  the  complete  removal  of  .a  large  number 
the  extraordinarily  long  succession  of  mills,  together  with  an 
inment  of  the  navigation  and  the  formation  of  a  new  river ; 
sweeping  measure  would  seem  to  be  necessary  in  order  to 
a  clear  and  deep  drainage  both  winter  and  summer,  and 
e  for  the  converting  of  the  grass  into  arable.  The  costs  of 
work  are  considered  to  be  beyond  the  means  at  the  present 
re  disposal  of  the  district ;  so  that,  desirable  as  it  would  be 
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in  many  important  respects,  economical  considerations,  whiA 
very  properly  govern  our  investment  of  capital  in  such  improve- 
ments, here  debar  our  progress.  The  plan  which  has  been  sancy 
tioned  by  Parliament  proposes  to  relieve  the  meadows  from  injurim 
inundations^  but  not  to  guarantee  them  against  occasional  and  limitd 
overflowings  in  very  wet  seasons ;  and  these,  by  skilful  manage- 
ment, may  be  made  to  irrigate  and  fertilise  the  land  which  they 
now  make  dead  and  worthless.  The  Act  authorises  the  Com- 
missioners to  open  any  navigation  or  mill  gates  upon  reasonable 
apprehension  of  a  flood,  which  is  an  invaluable  control.  Otdj 
one  mill  need  be  demolished^  and  this  will  be  purchased,  and  fiiD 
compensation  given  for  the  removal.  The  remaining  mills  will  fc 
undoubtedly  benefited :  they  will  have  more  watery  a  more  regvlai 
supply y  and  even  a  somewhat  greater  fall;  although  the  whok 
river  may  be  sunk  to  a  much  lower  level.  At  present,  it  is  onlj 
under  the  most  favourable  state  of  the  river  that  the  mills  arc 
worked  to  their  full  advantage ;  and  floods  often  stop  them  foi 
days  together.  The  navigation  in  its  present  state  is  also  a  coo* 
tinual  annoyance  and  hindrance.  These  evils  will  be  in  a  greoc 
measure  removed.  Then  again,  as  to  an  increased  fall,  we  be 
lieve  that,  now  the  wheels  stand  in  their  tail-water,  18  inches  o 
water  above  the  mill-wheel  is  found  barely  sufficient  to  enable  i 
to  raise  a  foot  of  "  dead  water  "  below ;  it  is  clear  therefore  thai 
if  a  foot  of  water  be  taken  away  from  below  the  mill,  it  can  no 
only  spare  a  foot  above  it  (which  would  leave  the  "  head  "  rela 
tively  as  great  as  before),  but  six  inches  beside ;  so  that  (by  i 
lowering  of  the  entire  stream  one  foot)  it  will  gain  a  power  equa 
to  six  inches  of  water.  But  while  the  proposed  works  will  some 
what  increase  the  power  of  the  mills,  it  is  no  less  certain  tha 
a  continuance  of  the  present  system  would  at  no  distant  day  com 
pletely  destroy  that  power — the  stream  now  raising  its  bed  b 
the  soil  brought  down  in  the  hill  floods,  and  at  a  much  mox 
rapid  rate  than  formerly. 

The  new  vxyrks  as  regards  the  mills  will  mainly  consist  in  lowe 
ing  their  head-ponds  and  tail-streams,  in  enlarging  the  capacil 
of  their  overfalls  or  waste  weirs,  and  improving  the  flood  wate 
courses  leading  from  those  weirs. 

We  come  now  to  the  navigation.  From  Kislingbury  and  Chap 
Brampton  to  Northampton  the  works  will  be  for  drainage  onlj 
but,  from  Northampton  to  Peterborough,  the  navigation  ali 
forms  one  of  the  principal  objects  of  amelioration  and  sources 
revenue.  The  land  alone  could  not  have  undertaken  the  ente 
prise ;  and  indeed,  if  the  present  Act  had  not  been  obtaine 
combining  the  drainage  and  navigation  interest  together  in  oi 
common  work  of  improvement,  the  latter  would  have  fallen  in 
the  hands  of  a  powerful  canal  company,  against  which  the  Ian 
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alone  could  never  have  contended.  The  present  navigation 
ide  and  authorised  by  Acts  of  Pariiament  passed  in  the 

Anne,  11th  of  Geo.  I.,  29th  of  Geo.  II.,  and,  lastly,  in 
r  1794,  and  consists  of  two  divisions — the  western,  from 
mpton  to  Thrapston  ;  the  eastern,  from  this  town  to  Peter- 
1 ;  the  latter  again  being  parted  into  two  subdivisions  at 
.  Under  these  laws,  certain  commissioners,  who  are  very 
as,  were  authorised  to  appoint  persons,  or  undertakers,  to 
:;t  and  maintain  the  river  Nene  navigable  and  passable  for 

boats,  keels,  lighters,  and  other  vessels;  to  clear  and 
en  the  river ;  to  remove  trees,  mills,  and  all  other  impedi- 

and  to  make  locks,  staunches,  pens,  and  warehouses, 
dsdiction  of  the  Court  of  Sewers  is  excluded,  and  their 

conferred  upon  the  Navigation  Commissioners.      The 

of  that  portion  of  the  canal  between  Northampton  and 
on,  viz.  Lord  Spencer  and  others,  are  in  favour  of  the 

undertaking;  and  the  property  has  been  purchased  by 
le  Valley  Commissioners  for  a  no  greater  sum  than  3700/. 
aers  of  the  navigation  between  Thrapston  and  Oundle  are 
\;  from  Oundle  to  Peterborough  it  belongs  to  a  gentle- 
the  latter  city.  A  portion  of  the  trustees  of  these  two 
«gths  of  the  line  petitioned  against  the  bill.  The  tolls 
m  Peterborough  to  Oundle,  Is,  6d.  per  ton ;  Oundle  to 
ton.  Is.  &d.  more ;  and  thence  to  Northampton,  I5.  6d. 
)eing  a  total  of  As,  6d,  per  ton  for  the  whole  distance, 
le  description  we  have  already  given,  it  is  evident  that  no 
*  maintenance  is  bestowed  upon  the  channel,  the  heirs  and 
itatives  of  the  first  undertakers  having  legal  powers  but 
5  for  the  purpose ;  while,  as  we  have  before  observed,  the 
rig  part  of  the  river,  from  Peterborough  to  Wisbech,  has 
e  tonnage,  and  no  conserv^ancy.  The  proposed  works  in  the 
alley  will  give  a  perfect  facility  to  the  water  traffic.     It  is 

I  to  cut  oflF  the  dangerous  bends,  deepen  the  shoaled  bot- 
Jen  the  river  where  necessary,  augment  the  waterway  of 
ges,  remove  the  staunches,  which  are  so  clumsily  obstruc- 
h  to  the  navigation  and  the  drainage,  provide  ampler 
id  broader  waste  weirs,  and,  in  fact,  adjust  the  size  of  the 
cording  to  the  quantities  of  drain- water  due  to  each  part, 
ill  be  a  perfect  navigation,  every  day  in  the  year,  of  at 
ft.  to  4  ft.  6  in.  depth  of  water.  The  tolls,  moreover 
wi\]  all  accrue  in  future  to  the  Nene  Valley  Commission- 

II  be  reduced  to  28,  per  ton  between  Northampton  and 
rough ;  and,  with  6d,  a  ton  more  between  this  place  and 
b,  there  will  be  a  toll  of  only  2s.  6rf.  per  ton  for  an  unin- 
d  navigation  85  miles  in  length,  connecting  a  large  sea- 
:h  the  Grand  Junction  Canal  at  Northampton,  which, 
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again,  joins  the  great  water  communication  of  central  Engfand> 
Beside  the  traffic  in  coal,  com,  and  timber,  and  heavy  goodi, 
which  will  lade  the  boats  in  spite  of  an  opposing  CDntigaoas 
railway,  it  is  anticipated  that  a  considerable  amount  of  freigbt 
and  tonnage  will  arise  out  of  the  recent  discovery  of  iron-stone  in 
various  spots  upon  the  edge  of  the  valley  between  Northamptoa 
and  Oundle — this  being  worked  and  sent  to  the  Staffordshiie 
smelting  furnaces. 

The  works  for  the  drainage  of  this  valley  will  of  course  princi- 
pally consist  in  those  above-mentioned  for  the  navigation,  the 
two  interests  having  been  made  identical.  There  will  be  the 
improvement  and  sinking  of  the  river,  the  remodelling  of  the  <Jd- 
fashioned  small-arch  bridges,  and  the  variety  of  alterations  to  be 
applied  to  mills,  weirs,  staunches,  &c. 

It  is  not  supposed  that  the  surface  of  the  river  will  be  mudi 
lowered  during  the  period  when  the  floods  are  actually  descending 
from  the  uplands ;  but  they  will  be  held  in  from  overflowing  ii 
an  injurious  manner,  and  will  be  quickly  delivered  and  gowi 
Owing  to  the  necessarily  high  level  of  the  water,  the  meadowi 
will  not  be  able  to  drain  into  the  river  at  its  nearest  point ;  bu' 
their  mains  vnll  consist  of  ^' back-drainsy'^  led  along  under  thi 
banks  of  the  "  mill-pond,"  "  navigation,"  or  whatever  the  rirei 
may  be  denominated  according  to  its  use  at  different  parts  of  it 
course.  These  drains,  connected  with  proper  surface  ditches 
will  enter  the  river  through  flood-gate  sluices  situated  at  point 
lou>er  down  the  stream  than  the  lands  which  they  respectively  drain 
this  being  easy  of  accomplishment,  because  the  valley  has  J 
natural  fall  of  2  to  5  feet  per  mUe ;  and  the  mills  being  numeroa 
and  closely  following  each  other,  the  drains  will  run  but  a  shoi 
distance  to  reach  the  next  "  level,"  or  step  lower  in  the  streaifl 
By  this  arrangement  the  rapid  and  swelling  hill-waters  will  pafl 
by  or  through  the  meadows  confined  in  an  embanked  channe 
which,  though  let  down  in  successive  steps,  still  has  a  very  cot 
siderable  average  inclination,  while  the  slowly-moving  drainag 
of  the  flats  accompanies  it  in  lower-lying  horizontal  side  drain 
until  arrived  at  the  same  level,  when  it  will  be  able  to  enter, 
is  calculated  that  the  improved  river  will,  by  this  means,  insui 
to  all  the  low  lands  in  the  valley  a  clear  drainage  of  from  2  to 
feet,  or,  in  other  words,  leave  the  surface  of  the  meadows  at  thi 
height  above  the  ordinary  level  of  the  water  in  the  main  drain 
This  will  give  sufficient  depth  for  subsoil  drainage,  without  whic 
the  improvement,  though  valuable,  would  not  be  worth  all  tl 
labour  and  outlay  bestowed  upon  it.  The  district  will  also  po 
sess  the  essential  conditions  needful  for  irrigation — a  fresh-wat 
stream  on  a  permanent  level,  sufficiently  elevated  to  supply 
flow  over  the  surface  of  the  meadows,  combined  with  a  compete) 


Trunk  Drainage.  67 

of  drains  for  carrying  oflF  the  spent  floods.  The  Act 
proprietors  or  occupiers  to  use  and  divert  the  river  water 
purpose,  provided  such  use  does  not  hinder  the  drainage 
r  lands  or  injure  any  other  party.* 

Commisncmers  have  a  discretionary  power  as  to  the  works  in 
per  Valley,  to  carry  them  out  or  not  to  the  full  extent 
sed  by  the  Act.  Because  the  district  presents  a  compli- 
oi  varying  circumstances  in  different  parts :  and  it  is  only 
le  main  works  have  reached  Peterborough,  and  as  they  pro- 
pward  along  this  valley  of  plots  and  crooked  ofi'-spurs  of 
d,  that  it  will  become  gradually  apparent  what  minor  works 
t  adapted  to  the  separate  localities.  The  1 6,000  acres  form- 
8  division  of  the  undertaking,  together  with  certain  mea- 
lelow  Peterborough,  will  pay  an  "  outfall-tax"  of  1«.  per 
ttd  are  also  to  pay  a  **  district-tax  "  for  their  own  interior 
at  the  rate  of  5«.  per  acre  per  annum.  Both  these  rates  are 
yportioned  according  to  the  degrees  of  benefit  received  by  the- 
rom  the  proposed  improvements^  the  graduation  to  be  fixed 
lers  or  referees,  who  will  most  probably  have  levels  of  the 
taken  in  order  to  guide  them. 

ve  not  yet  mentioned  the  principle  upon  which  the  Com-- 
ers  are  appointed.  This  of  course  is  an  important  matter ; 
1  a  choice  of  qualified  individuals  at  first,  and  a  fair 
ntation  of  all  the  uniting  interests  for  the  future,  depends 
it  and  proper  exercise  of  the  vast  powers  and  authority 
ed  by  the  Act  of  Parliament.  Thirty-seven  influential 
Den,  including  noblemen,  clergy,  gentry,  merchants,  land- 
,  and  farmers,  are  named  in  the  Act  as  the  "  First  Com- 
lers,"  and  are  constituted  a  body  corporate  for  its  execu- 
md  these  are  divided  into  three  groups,  supposed  to- 
nt  the  "  First "  and  "  Second  Districts,"  into  which  the 
Valley  is  partitioned,  and  the  "  Third  District "  lying 
Peterborough.  But  directly  the  lands  liable  to  be  taxed 
5en  fully  ascertained,  and  the  taxes  duly  apportioned,  every 
possessed  of  50  acres,  either  of  the  Upper  Valley  mea- 
r  the  Wash  lands,  will  be  or  may  appoint  a  commissioner 
ue  of  the  Act.     Every  person  possessing  200   acres  may 

water  of  the  Nene  contains  much  more  inorganic  and  organic  matter  than 
le  springs  in  the  neighbourhood  that  have  been  examined.  From  the  ana- 
ppears  that  an  imperial  gallon  contains,  of — 

Carbonate  of  lime 42*10  grains 

Sulphate  of  lime 14*37 

Muriate  of  lime 4*01 

Muriate  of  magnesia '85 

Muriate  of  soda 2-20 


63*53  grains. 

f2 
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appoint  two  commissioners,  the  person  so  appointing 
acting,  when  present,  instead  of  one  of  those  he  has  app 
In  case  of  a  vacancy  occurring  from  any  cause,  a  meeting 
proprietors  of  land  is  to  be  convened  by  notice  in  a  publii 
paper,  at  which  every  owner  of  10  acres  has  one  vote,  with  a 
tional  vote  for  every  additional  10  acres,  but  not  more  tt 
votes  altogether,  to  be  given  either  personally  or  by  pre 
choosing  another  commissioner;  and  the  qualification  ( 
commissioner  chosen  by  the  landowners  is  his  possessioi 
less  than  10  acres  of  land  within  the  taxable  districts :  w 
is  merely  "  appointed,"  however,  there  needs  no  such  qu 
tion.  This  is  as  far  as  the  land  interest  is  concerned.  Tl 
poration  of  Wisbech  have  power  to  appoint  four  commiss 
the  Bedford  Level  Corporation,  two  ;  the  North  Level  C 
sioners,  two  ;  the  Waldersey  Drainage  Commissioners,  t\i 
Commissioners  of  Sewers  for  Wisbech  Hundred,  tw< 
Northampton  Corporation,  one ;  the  Northampton  Impro 
Commissioners,  one ;  and  the  Peterborough  Improvemen 
missioners,  one;  or  others  to  fill  up  their  places.  So 
the  parties  contributing  are  represented^  and  have  a  voice 
cuting  the  Act,  and  in  expending  their  money. 

The  expense  of  the  undertaking,  and  the  sources  from 
the  funds  are  derived,  appear  in  the  following  estimates : 

First  and  Second  Division,  or  Upper  Valley, 


Dr. 

Engineer's  estimate    for 

works       ....  £81,794    0    0 

Land 32,000    0    0 

Half  the  expense  of  Act 
of  Parliament     .     .        5,000    0    0 

Value  of  the  upper  navi- 
gation     ....       4,000    0    0 

Ditto  of  the  lower  navi- 
gation     .     .     •     •        2,000    0    0 


£124,794     0     0 


Annual  interest  at  4  per 

cent £4,991  14    0 


Cr. 

16,186  acres  of  land  at 
5s.  per  acre  tax,  an- 
nually     .     •     .     . 

Contribution  from 

Northampton,  an- 
nually     .     .     •     . 

Navigation  tonnage, 
25,000  tons,  at  2s. 
annually  .... 


Annual  surplus 


£4,0 


2,5 

£6,5 
4,9 

£1,5 


Third  District,  PeterhorouQh  to  Wisbech. 
Works,  land,  buildings,  and  half  the  cost  of  obtaining  the  Act 


Contribution  from  wisbech  corporation 

Ditto  Peterborough 

Ditto  North  Level  and  Duke  of  Bedford    . 

16,181  acres  in  the  Upper  Valley,  paying  an  annual  outfall- 
tax  of  Is.  per  acre,  which,  capitalized  at  25s.,  gives 

Contribution  from  the  Bedford  Level  Corporation   • 
Ditto  Waldersey  district      .... 


£40,000 
1,000 
4,500 

20,232 
1,500 
5,500 
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Annual  Income. 

Halfpenny  tonnage  on  Wisbech  shipping,  which  last 

year  was  166,468  tons £346  0  0 

Wash  lands,  3735  acres,  taxed  at  8« 1,494  0  o 

Tax  on  meadows  in  Standground 20  0  0 

Tolls- at  Dog-in-a-Doublet  Bridge 200  0  0 

Navigation  tolls,  40,000  tons  at  6(/.       ....  1,000  0  0 

Increase  50  per  cent.,  by  improved  navigation      .  500  0  0 

Redmore  district,  1700  acres,  taxed  at  is.  6^/.       •  212  10  0 

Feed  or  herbage  of  banks     ..•••..  200  0  0 
Payments  in  hen  of  maintaining  north  and  soath 

side  banks 700  0  0 

£4,672  10    0 
Interest  on  77,268/.,  at  4  per  cent.     •     •  3,090  14    5 

Leaving  for  annual  repairs,  sinking  fund,  &c.      £1,58115    7 

The  total  cost  of  the  whole  improvement  will  be  about 
275,000/.,  and  the  income  about  14,000/.  a-year — equivalent  to 
a  trifle  over  5  per  cent.  But  this  being  the  estimate  of  1852, 
the  subsequent  rise  in  the  value  of  labour  and  materials,  fluctua- 
tions in  the  rate  of  interest,  and  other  circumstances  depending 
on  the  times,  will  influence  the  expense  of  actual  performance. 
One  item  in  the  foregoing  estimate  is  worthy  of  remark,  viz., 
the  "  Outfall  Tax  "  being  capitalized.  By  mortgaging  the  taxes 
the  Commissioners  are  able  to  obtain  money  for  present  use  in 
executing  the  works.  This  is  a  common  and  very  advantageous 
method  for  raising  immediate  funds  in  fen  drainages.  Under 
the  North  Level  Drainage  Act,  in  1831,  capital  was  raised  upon 
the  credit  of  the  taxes  on  the  following  terms  : — the  money  re- 
quired for  the  undertaking  was  borrowed  at  the  rate  of  4  per 
J^nt.,  with  a  sinking  fund  of  a  half  per  cent.,  the  latter  being 
invested  by  half-yearly  instalments  in  the  funds,  and  a  portion  of 
the  debt  being  agreed  to  be  paid  off  when  the  sums  invested, 
together  with  their  accumulations  of  interest,  amount  to  8000/. 
The  interest  of  the  reduced  debt  is  carried  from  time  to  time  to 
the  increase  of  the  sinking  fund,  and  in  this  manner  the  whole 
^ebt  will  be  discharged  in  about  seventy  years  from  its  com- 
mencement. The  lender  is  restrained  from  demanding  a  more 
rapid  repayment  of  the  principal. 

The  works  in  the  lower  division  of  the  Third  District — already 
^tively  proceeding  in  Wisbech  Harbour — are  fixed  by  the  Act 
^|be  completed  by  May,  1857  ;  in  the  remainder  of  the  same 
district  in  1859 ;  and  those  of  the  Upper  Valley  in  1860 :  that 
^s,  all  the  principal  works ;  as  any  drains,  of  a  breadth  not  ex- 
ceeding 11  feet  at  bottom,  may  be  cut  after  the  expiration  of  this 
time. 

In  order  that  future  promoters  of  river-valley  improvements 
^ay  be  fully  prepared  for  any  amount  of  opposition,   and  may 
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calculate  what  interests  they  will  have  to  satisfy,  I  deem  it  my 
duty  to  notice  the  grounds  upon  which  some  parties  withstood 
even  this  measure  so  generally  assented  to  (but  which  had  been 
delayed  for  so  many  years  because  of  the  number  of  different 
parties  that  had  to  be  pleased),  and  the  various  ways  in  which 
the  rights  and  demands  of  different  interests  were  met.  The 
Nene  Valley  Bill  had  to  encounter  24  petitions  in  the  House  of 
Commons,  and  9  petitions  in  the  House  of  Lords. 

The  Tovm  and  Corporation  of  Wisbech  objected  to  pay  the 
50,000/.  asked  of  them ;  would  not  consent  to  have  their  har- 
bour meddled  with  unless  there  was  a  demonstrated  certainty  of 
the  funds  from  other  districts  being  forthcoming  to  finish  the 
work ;  and  they  also  opposed  an  opening  bridge  as  an  incon- 
venience to  traffic.  The  Admiralty  Inspectors  had  reported  in 
1848,  that  the  "  Port  and  Harbour  Fund"— a  revenue  of  2000/. 
a-year — was  uselessly  applied  to  the  preservation  of  the  river; 
that  the  channel  was  allowed  to  be  choked  up  with  masses  oi 
rubble-stone,  thrown  in  to  protect  the  bridge  and  the  ruinous 
quays  and  adjacent  buildings.  This  being  an  illegal  proceeding, 
if  it  were  to  be  indicted  as  a  nuisance  to  navigation,  &c.  (as  it 
might  be),  the  inhabitants  would  be  obliged  to  remove  the 
stones  ;  and  as  the  warehouses,  &c.,  would  then  be  unsafe  and 
require  underpinning,  the  expense  would  be  more  than  the  Nenc 
Valley  promoters  asked  of  them.  Engineers  were  of  opinion 
that  Wisbech  must  effect  the  cleansing  of  their  port  some  daj 
put  of  self-defence,  both  to  preserve  their  buildings  and  retain 
their  shipping  trade ;  so  that  their  interest  in  the  present  im- 
provement of  their  harbour  is  greater  than  that  of  the  landed 
proprietors  in  making  it  a  better  outfall.  Upwards  of  70,000/. 
will  be  expended  upon  this  portion  of  the  new  works ;  and  the 
final  arrangement  is,  that  Wisbech  shall  contribute  40,000/., 
witli  irf.  tonnage  in  perpetuity,  equal  to  8000/.  more. 

The  Bedford  Level  Corporation  ol)jected  to  the  interference  oi 
the  Nene  Valley  Commissioners  with  their  conservancy,  and 
refused  the  requested  contribution.  However,  in  consideration 
that  their  barrier-bank  alongside  Moreton's  Leam  Wash  will  1h 
relieved  from  the  pressure  of  floods,  which,  when  overspreading 
the  Wash  lands  and  impelled  into  waves  by  the  wind,  do  grea 
mischief  to  it,  they  pay  1500/. 

The  Duke  of  Bedjbrd  and  the  North  Level  Commissioners  ob 
jected  to  the  contribution  asked  of  them  and  to  the  control  c 
their  barrier-bank  being  taken  out  of  their  hands,  and  wante 
some  new  clauses  in  the  Bill  respecting  the  supply  of  fre» 
water,  and  respecting  a  sluice  and  navigation  now  running  i 
Thomey.  The  latter  were  settled,  and  from  the  additional  safet 
of  the  respective  portions  of  bank — which  at  present  suffers  froJ 
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preat  soakage  tbrough  it,  and  is  damaged  by  the  wind-urged 
raves  of  the  Wash  waters — and  other  benefits  to  follow  from  the 
ower  improvements,  they  subscribe  4500/. 

fValdersey  and  Jtedmore  drainage  districts  complained  about, 
md  at  last  agreed  to,  the  terms  we  have  already  noticed. 

The  Cammissianers  of  Sewers  far  Wisbech  Hundred^  &c.,  who 
are  no  longer  to  superintend  the  repair  of  the  river  bank,  agree 
to  pay  to  its  new  conservators  the  annual  expense  of  maintenance 
(calculated  from  the  average  of  eight  years)  for  one  portion  of  its 
length ;  and  for  the  remainder,  1^.  6d.  an  acre  upon  the  land  now 
liable  to  amend  it 

Then  the  skijhoumers^  &c.,  of  Sutton  Bridge  objected  to  being 
tolled  in  connection  with  Wisbech  for  improvements  of  no 
benefit,  so  low  down  the  river ;  but,  however,  as  part  of  the  port 
they  could  not  be  favoured  with  exclusion. 

Then  there  were  Wisbech  skip-oumers  and  owners  of  warehouses 
likely  to  be  aflFected  by  the  new  works ;  besides  Wisbech  Canal 
Trustees^  the  Trustees  of  two  different  turnpike  roads^  and  the 
Surveyors  of  Wisbech  HighwaySj  whose  claims  had  to  be  settled 
or  clauses  inserted  in  the  Act  on  their  belialf. 

The  Eastern  Counties  Railway  Company  objected  to  contribute. 
The  present  bridge  at  Wisbech  preventing  large  vessels  from 
getting  up  to  their  station,  they  designed  to  construct  a  short 
extension  line  down  to  the  harbour  below  the  bridge,  so  that 
ships  might  load  and  unload  cargoes  directly  with  them.  The 
cost  would  be  about  18,000/. ;  and  as  the  Nene  Valley  scheme 
was  at  first  expected  to  make  an  opening  bridge,  which  would 
allow  large  vessels  to  sail  close  up  to  the  present  terminus,  the 
promoters  asked  for  10,000/.,  the  Railway  Company  thereby  to 
«ave  themselves  8000/.  However,  Wisbech  being  resolute  for  a 
fixture  bridge  (so  that  those  ships  only  can  pass  that  can  lower 
their  masts  or  funnels),  this  subscription  has  fallen  short.  But 
the  Act  provides,  that  the  Admiralty  may  order  the  intended 
new  bridge  to  be  opened  if  it  should  be  found  to  impede  naviga- 
tion ;  for  which  reason  it  will  be  erected  as  a  swing  bridge,  only 
at  present  without  the  turning  machinery. 

The  Middle  Level  Drainage  Commissioners^  together  with  the 
ixver  Nene  Navigation  Commissioners^  obtained  a  guarantee  that 
the  right  of  taking  fresh  water  into  the  above  district,  and  of  a 
continuous  navigation  through  Standground  Sluice  (below  Peter- 
Iwrough),  shall  not  be  interfered  with,  and  that  a  certain  depth  of 
Water  shall  be  preserved  in  one  of  their  most  important  canals 
Acre  opcining  into  the  Nene.  In  case  the  lowering  of  the  river 
should  be  found  to  prejudice  these  interests,  arbitrators  or  um- 
pires are  to  determine  what  necessary  works  the  Nene  Valley 
IiKxjrporated  Commissioners  must  perform  to  prevent  it.     Locks 


72  Trunk  Drainage. 

are  to  be  so  placed  as  to  secure  the  required  objects ;  and  if  these 
fail,  a  cast-iron  pipe,  2  feet  diameter  and  more  than  a  mile  long, 
will  be  laid  to  supply  water  from  a  higher  part  of  the  river. 

In  the  Upper  Valley  the  purchase  of  the  Navigation  was  no 
easy  matter,  owing  to  the  complicated  interests  and  rights  con- 
cerned. Some  of  the  Trustees  or  Commissioners  petitioned 
against  the  Bill,  but  most  of  them  signed  their  consent. 

The  Midland  Railway  Company  have  a  bridge  over  the  Nene 
near  Peterborough,  which,  having  a  water-way  only  one  quarter 
the  width  of  the  river,  may  perhaps  prove  an  obstruction  to  the 
floods ;  but  the  Company  refusing  to  have  it  rebuilt  at  their  own 
expense,  it  will  consequently  remain. 

Upon  a  petition  from  tlie  Marquis  of  Exeter^  one  parish,  lying 
several  miles  off  the  river,  was  excluded  from  the  operation  of 
the  Act. 

The  Corporation  of  Northampton  ohiBSneA.  clauses  providing  for 
a  more  speedy  cleansing  of  the  navigation  in  their  vicinity,  at 
the  discretion  of  certain  parties  locally  interested. 

And  now  comes  the  kind  of  opposition  already  anticipated  by 
the  reader,  viz.,  that  embodied  in  the  petitions  against  the  mea- 
sure of  certain  owners  and  occupiers  between  Northampton  and 
Peterborough.  The  witnesses  in  their  evidence  averred,  that 
although  they  lose  their  hay  crop  every  twentieth  year,  and  their 
eddish  or  aftermath  every  fourth  year,  they  prefer  to  keep  the 
present  floods  because  of  their  fertilising  eflFects.  They  obtain 
by  far  the  largest  crops  of  hay  from  their  lowest  meadows ;  and 
it  is  the  great  floods— dark  coloured  by  holding  rich  sediment 
not  the  small  overflowings — which  force  such  abundant  yields  <>• 
grass,  and  spare  all  manuring.  But  surely  such  fine  soil  as  tba 
of  these  meadows  may  be  converted  to  a  more  profitable  purpose 
by  help  of  drainage,  than  merely  furnishing  sometimes  a  gre» 
weight  of  coarse  fodder  for  the  upland  farms.  That  minor  pot 
tion  of  the  landowners  and  their  tenants  who  opposed  this  ino 
provement  will  see  what  drained  pastures,  and  probably  als 
truly-irrigated  ones,  can  produce  in  the  shape  of  meat  and  in  ha 
of  the  finest  quality,  with  no  danger  or  damage  to  the  proper! 
or  health  of  the  valley.  Of  course  there  were  millers  (althoug 
the  most  intelligent  of  them  were  in  favour  of  the  Bill)  and  othei 
who  came  forward  to  testify  to  the  value  of  the  meadows,  tb 
indispensableness  of  the  floods^  the  exceeding  salubrity  of  tb 
refreshing  inundations,  and  the  injury  that  would  fall  upon  tb 
defenceless  water-mills.  However,  greater  and  wiser  individual 
outnumbered  these  complainers,  and  won  laurels  in  the  cause  < 
progress. 

Having  now  completed  my  task  of  pointing  out  the  injuria 
inflicted  by  flooding   rivers  and  imperfect  water-courses;   tb 
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aterial  and  moral  difficulties  involved  in  a  struggle  with  them  ; 
le  laws  we  already  possess,  or  still  further  require,  to  avert 
^gligence  and  provide  for  improvement;  and  the  varied  ex- 
nples  of  outfall  opening  and  river  cleansing — with  either  a 
^moval  of  mills,  an  abandonment  of  navigation,  a  simultaneous 
nproving  of  all  interests,  or  a  conducting  of  drainage  by  an 
idependent  course, — which  certain  localities  have  offered  for 
eneral  emulation :  I  can  only  add  my  anxiously-felt  desire  for 
full  consideration,  on  the  part  of  my  readers,  of  all  facts  and 
bservations  applicable  to  the  waters  of  their  own  neighbourhood, 
T  in  the  mismanagement  of  which  they  may  have  a  share,  and 
.  dispassioned  judgment  as  to  whether  the  remedies  described, 
»r  only  suggested,  are  worthy  of  their  personal  adoption  and 
jnergetic  public  support. 


Note. — Owing  to  the  increase  in  price  of  materials,  labour, 
and  land,  to  extra  surveys  and  works,  &c.,  the  Nene  Valley 
Commissioners  are  this  session  applying  to  Parliament  for  power 
to  raise  a  further  fund  of  80,000/.,  the  mode  of  apportioning  it 
being  left  by  the  contributing  interests  to  two  engineers.  Wis- 
bech will  be  expected  to  add  25,000/.  to  its  former  contribution. 


11.— 0/j  the  Uselessness  of  Bearing-Reins,    By  Viscount  Downe. 

It  is  said  that  when  his  Majesty  George  III.,  with  a  view  to 
*ome  improvement  in  military  uniform,  asked  a  life-guards- 
nian,  who  had  done  good  service  in  the  battle  of  Waterloo,  what 
sort  of  dress  he  should  prefer  had  he  another  similar  battle  to 
go  through,  he  received  for  answer,  "  Please  your  Majesty,  I 
should  prefer  my  shirt-sleeves."  Now,  though  we  should  be 
much  surprised  to  see  our  cavalry  regiments  turn  out  for 
parade  in  shirt-sleeve  order,  there  can  be  no  doubt  the  life- 
guardsman's  principle  is  a  sound  one.  If  a  man  wants  to  do  a 
hard  day's  work — if  he  wants  to  exert  his  muscles  and  sinews, 
either  in  walking,  running,  fighting,  digging,  felling  trees,  or 
earning  weights — he  must  have  those  muscles  free  and  uncon- 
fined  by  straps  and  ligatures  and  tight  clothing:  no  one  can 
gainsay  this.  But  how  is  it,  then,  that  a  principle  which  every 
one,  whether  soldier  or  sailor,  farmer  or  labourer,  would  insist 
upon  in  his  own  case,  should  be,  in  England  at  least,  so  univer- 
sally disregarded  in  the  case  of  our  hard-working,  patient,  and 
too  often  ill-used  beasts  of  burthen  ?  How  is  it  that  the  ignor- 
ance of  "common  things,"   which  Lord  Ashburton   so  justly 
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complains  of,  should  be  so  lamentably  conspicuous  in  a  n 
so  constantly  before  our  eyes  in  our  towns,  in  our  fields,  i 
crowded  streets,  in  our  rural  lanes  ;  namely,  our  draught- 
appointments  ?  It  must  be  owned  that  one  class — all  ho 
therefore,  be  to  it — that  of  cab  and  omnibus  proprietors, 
set  a  good  example  in  one  respect,  viz.  in  doing  away  wit  fa 
hateful  instrument  of  torture  the  bearinff-rein.  But,  ala 
99  carts  and  waggons  out  of  100  (carts  and  waggons,  which  j 
move  at  a  slow  and  steady  pace)  we  still  persist  in  cripplin 
necessarily  our  motive  power,  and  gagging  our  unhappy  h 
by  tying  up  their  heads,  as  if  in  the  very  tyranny  of  wantor 
On  the  continent  the  bearing-rein  is  rarely  used,  and  then 
as  a  servile  English  imitation;  but  in  horse-racing,  hur 
horse-loving  England,  it  must  be  confessed  its  use  is  al 
universal.  In  Yorkshire,  in  the  midland  counties,  in  the  s- 
em,  up  the  steep  hills  near  Scarborough  as  up  the  not  less 
downs  near  Brighton,  we  may  see  heavy-laden  waggons 
hours  of  the  day  dragged  miserably  along  by  horses — on  one 
urged  forward  by  ever-restless  whipcord— -on  the  other,  as 
the  veriest  spirit  of  contradiction,  curbed  in  by  senseless  bea 
reins ;  and  yet,  if  the  attendant  carter's  attention  be  dra^ 
the  unnatural  cruelty  of  the  proceeding,  he  generally  ap 
fully  alive  to  it. 

On  seeing,  the  other  day,  a  poor  horse  tugging  a  cart  f 
sand  up  the  cliflF  at  Brighton,  of  course  with  his  head  tied  ti 
to  his  back,  we  observed  to   a  labourer  near.   What  a  s 
not  to  undo  the  bearing-rein  with  such  a  load  !     "  Oh  yes, 
was  the  reply ;  "  I  likes  myself  to  see  'em  free,  but  it's  cu: 
sir,  custom  ;  they  thinks  they  looks  well."     However,  it  is 
feared  the  truth  is,  thought  has  little  enough  to  do  with  : 
people  did  think,  the  days  of  bearing-reins  would  soon  be 
bered.     The  folly  of  the  practice  was,   some  years  ago, 
ably  shown  by  Sir  Francis  Head,  in  his  '  Bubbles,   by  an 
Man,'  where  he  contrasted  most  unfavourably  our  Englist 
tom  of  tying  tightly  up,  with  the  German  one  of  tying  lo 
down,  and  both  with  the  French  one  of  leaving  the  horse's 
at  liberty — (and  a  man  of  his  shrewdness  and  observation,  i 
tinguished  soldier,  who  has  galloped  across  the  South  Amc 
Pampas,  and  seen  there  herds  of  untamed  horses  in  all 
native  wildness  and  natural  freedom,    is  no  mean   autho 
Now,  he  has  pointed  out  most  clearly  that  when  a  hors 
real  work  to  do,  whether  slow  work,  as  in  our  ploughs  and 
or  quick,  as  in  a  fast  gallop,  or  in  headlong  flight  acroj 
plains  of  America,  nature  tells  him  not  to  throw  his  het 
and  backwards  towards  his  tail,  but  forwards  and  downward 
as  to  throw  his  weight  into  what  he  is  called  upon  to  do. 
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b  within  every  one's  observation :  we  have  only  to  per- 
le  first  waggoner  we  see  (he  is  sure  to  have  all  his  horses 
borne  up)  to  undo  his  bearing-reins,  when  down  will  go 
>rse*s  head,  so  as  to  relieve  the  wearisome  strain  upon 
cles,  and  give  the  weight  of  his  body  its  due  and  natural 
f  overcoming  resistance ;  and  thus  each  horse  becomes 

to  his  work  as  comfortably  and  easily  as  nature  intended 
Id  do  :  for  nature  never  intended  a  heavy  animal  like  a 
se  to  perform  slow  work  only,  or  chiefly,  by  strain  of 
but,  on  the  contrary,  by  the  power  of  weight  as  the  rule, 

by  strength  of  muscle  as  the  exception,  when  extra 
se  has  to  be  overcome.  Thus,  when  we  curb  up  a 
bead  with  our  senseless  bearing-reins,  and  make  him  as 
ked  as  we  appear  anxious  to  do,  we  are  inverting  the 
I  order  of  nature ;  we  are  evidently  trying  to  prevent  his 
le  full  unrestrained  power  of  his  weight,  and  are  com- 
him  to  overstrain  and  over-exert  constantly  those  very 

which  should  be  kept  in  reserve  for  extra  difficulties — 

greater  inequalities  in  the  road,  new-laid  stones,  &c. 
ny  one  can  see  that,  to  an  old,  worn-out,  half-starved, 
ked  animal,  as  too  many,  ay,  by  far  the  greater  propor- 
e,  this  must  be  intolerable  cruelty.  It  is  a  mistake  to 
bearing-rein  can  be  of  any  service  whatsoever,  unless,  as 
xceptional  case,  to  a  very  young,  headstrong,  unbroken 
t  is  a  mistake  to  think  it  improves  a  horse's  appearance — 
contrary  to  nature  can  ever  really  do  this ;  it  is  a  mis- 
think  it  can  ever  prevent  a  horse's  falling  down,  though 
3en  the  means  of  preventing  many  an  old  one  recovering 
itumble ;  but  until  our  horse-owners  be  taught  to  look  at 
tter  in  its  true  light,  the  light  of  common  sense,  and 
be  taken  up  by  the  influential  landowners  and  more  en- 
fd  and  more  considerate  of  the  tenant-farmers  amongst 
5  in  "vain  to  hope  for  any  mitigation  of  this  but  too- 
il  cruelty.  Hundreds  of  humane  men,  employers  of 
hour,  there  are  in  all  our  counties  and  our  towns,  who,  if 
tention  were  but  called  to  the  senselessness  and  cruelty 
practice,  would  at  once  see  the  necessity  of  the  only 

remedy ;  and  in  these  go-a-head  days  Prejudice  and 
have  but  tottering  foundations  :  the  one  is  fast  yielding 
non  sense  and  Lord  Ashburton's  much-to-be-desired 
edge  of  common  things;"  and  the  other  will  not  long 
3  ground  unless  it  has  something  more  than  the  prestige 

antiquity  in  its  favour.  We  ourselves  have  entirely 
ray  with  bearing-reins  among  our  own  heavy  draught- 
and  though  our  carters  were  at  first  rather  astonished 
•  desired  to  discard  them  entirely  and  substitute  a  loose 
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halter  or  rein  at  one  side  instead,  they  soon  found  that  theii 
horses  were  not  a  whit  less  manageable  without  bearing-reins, 
and  that  they  did  their  work  with  far  greater  ease  to  themselves. 
A  great  friend  of  ours,  who  has  turned  the  sword  of  a  dragoon 
into  a  ploughshare,  and  has  paid  great  and  successful  attention 
to  farming  aflFairs,  gives  it  as  his  opinion  that  "  a  pair  of  horses, 
when  freed  from  this  useless  tackle  and  left  to  step  in  freedom, 
would  plough  l-4th  if  not  l-3rd  more  land  in  a  day,  and  with 
greater  ease  to  themselves  and  less  fatigue  when  the  day's  worl 
was  over,  than  when  confined  in  their  action  by  bearing-reins." 
It  does  appear  not  a  little  desirable  that  improvements  should 
be  made  generally  in  our  team-harness,  so  that  all  unnecessar} 
weight  and  useless  gear,  bearing-reins,  &c.,  should  be  got  rid  of ; 
and  perhaps  if  the  Royal  Agricultural  Society  were  to  ofiFera 
prize  for  improved  harness,  and  give  the  sanction  of  its  authorit] 
to  some  improved  type,  we  might  hope  to  see  ere  long  a  greai 
and  beneficial  change  in  this  respect.  Change  is  by  no  meani 
desirable  for  its  own  sake,  but  the  change  from  a  bad  system  t( 
a  good  one — from  a  bad  to  a  good  implement — cannot  be  other 
wise  than  advantageous  to  the  community ;  and  it  is  only  b] 
observing  and  obeying  nature's  laws  that  we  can  hit  upon  im 
provements  which  may  be  real  and  lasting,  whether  in  mechanica 
appliances  for  ploughs,  carts,  and  harness,  or  with  respect  to  thi 
practical  details  of  scientific  cultivation,  or  the  condition  an( 
household  comforts  of  our  agricultural  labourers.  Agricultur 
fosters  and  embraces  in  its  maternal  grasp  the  knowledge  of  big 
and  noble  sciences  as  well  as  that  of  ^'  common  things ;"  and  it  i 
not  unreasonable  to  hope  that  that  powerful  Society,  which  pre 
eminently  represents  the  influence,  the  talent,  the  enterprise,  an 
the  humanity  of  our  English  agriculturists,  will,  among  tb 
thousand-and-one  other  improvements  which  it  has  introduced  an 
is  introducing,  not  deem  it  beneath  its  notice  to  throw  the  energ 
of  its  influence  against  the  unnatural  system  of  Bearing-Reins. 


III. — On  the  Hereditary  Diseases  of  Cattle.  By  Finlay  Du 
Jun.,  V.S.,  Lecturer  on  Materia  Medica,  &c.,  at  the  Edinbur| 
Veterinary  College. 

Prize  Essay. 

Cattle  are  not  exposed  to  so  many  exciting  causes  of  disea 
as  horses.  They  are  seldom  overworked,  or  exposed  to  sudd 
and  violent  changes  of  temperature,  and  are  consequently  le 
liable  than  the  horse  to  affections  of  the  chest  and  limbs.  F 
the  same  reason,    their    hereditary  diseases    are  also  less  n 
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nerous.  These  manifest,  however,  the  same  general  characters 
Ls  in  the  horse,  and  depend  upon  similar  ahnormal  conditions  of 
form  and  te3;ture.  They  often  consist  in  a  vitiated  state  of  the 
>ystem,  and  are  generally  of  a  chronic  character,  aggravated  in 
ddeir  nature,  difficult  of  treatment,  and  very  uncertain  of  cure. 

We  shall  here  notice  the  more  important  hereditary  diseases 
of  catde,  as  diarrhoea,  rheumatism,  scrofula,  consumption,  dysen- 
ter},  malignant  tumours,  and  the  affections  depending  on  a  ple- 
thoric state  of  body. 

Undue  heat,  insufficient  quantity  and  bad  quality  of  food,  are 
the  most  common  causes  of  diarrhoea;  but  such  causes  affect 
some  animals  more  speedily  and  powerfully  than  others,  showing 
a  variety  of  predisposition  to  the  disease.  The  animals  most 
suhject  to  it  are  generally  distinguished  by  a  narrow  carcase, 
weak  loins,  flat  ribs,  and  a  coarse  appearance  about  the  root  of 
the  tail.  In  such  subjects  the  intestines  are  very  irritable : 
purging  is  induced  by  the  most  trifling  cause,  and,  once  excited, 
is  arrested  with  difficulty.  But  diarrhoea,  although  often  very 
troublesome,  is  not  a  dangerous-  complaint ;  it  is,  in  most  cases, 
merely  a  natural  effort  to  dislodge  and  carry  away  some  irritant 
from  the  intestinal  canal,  to  effect  which  a  large  quantity  of  fluid 
is  poured  out  from  the  mucous  surface  of  the  intestines,  and  the 
peristaltic  or  worm-like  motion  of  the  canal  increased,  causing 
evacuation  of  the  feeces  in  a  liquid  form  and  more  frequently 
than  usual.  But  there  is  not  necessarily  any  pain,  straining,  or 
fever.  Blood  may  sometimes  be  passed,  but,  unless  this  symp- 
tom be  accompanied  by  fever,  there  is  no  cause  for  alarm.  In 
simple  diarrhoea  the  appetite  and  rumination  are  not  impaired, 
and  circulation  and  respiration  are  perfectly  normal. 

The  rheumatic  diathesis  is  not  uncommon  amongst  cattle.  It 
chiefly  affects  animals  descended  from  stock  which  have  been 
affected  by  rheumatism,  and  will  even  appear  in  cattle  carefully 
protected  from  cold  and  damp  and  other  exciting  causes  of  the 
disease ;  thus  affording  sufficient  proof  of  its  hereditary  nature. 
The  disease  presents  itself  under  several  different  forms.  In 
all,  however,  it  manifests  those  general  characters  distinctive 
of  rheumatic  inflammation  which  we  have  already  noticed 
when  treating  of  this  class  of  diseases  in  the  horse.  It  affects 
fibrous  and  serous  tissues,  is  very  inconstant  and  migratory  in 
Its  seat,  and  is  usually  attended  by  a  great  degree  of  acute  fever, 
^  evidenced  by  a  full,  hard,  and  resisting  pulse.  There  are 
some  peculiarities  which  distinguish  the  rheumatism  of  horses 
from  that  of  cattle  ;  in  the  former  it  does  not  usually  occur  as  an 
idiopathic  disease,  but  commonly  as  a  sequel  to  other  diseases  ; 
in  the  latter  it  often  occurs  independently  of  any  other  disease, 
^,  when  so  occurring,  is  usually  very  obstinate  in  its  nature 
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and  protracted  in  its  duration.  In  cattle,  too,  it  is  often  attended 
by  suppuration — a  circumstance  never  observed  in  the  hone, 
and  but  seldom  in  man.  As  in  the  horse,  rheumatism  some- 
times attacks  one  part,  sometimes  another.  When  confined  to 
the  fasciae  and  tendons  of  the  muscles  of  the  back  it  constitutes 
the  "  body-garget "  or  "  chine-fellon  "  of  the  older  cow-leeches. 
This  form  of  rheumatism  is  indicated  by  soreness  along  the 
course  of  the  spine,'  general  stiffness,  arching  of  the  back, 
tucking  up  of  the  belly,  a  hard,  unpliant  state  of  the  skin,  and 
a  full,  strong  pulse.  Sometimes  the  digestive  functions  are  not 
much  impaired,  but  the  bowels  are  usually  constipated,  and  the 
dung  hard,  caked,  and  dark-coloured.  The  blood  contains  an 
excess  of  fibrinous  materials,  as  indicated  by  the  appearance  of 
the  buffy  coat  on  the  surface  of  the  newly  drawn  blood  :  an  ap- 
pearance which  occurs  in  cattle  only  in  this  disease.  This  varietj 
of  the  disease  is  frequent  in  autumn,  often  occurring  in  connexion 
with  inflammation  of  the  udder  in  cows  in  which  the  milk  has 
been  dried  up,  and  which  have  been  turned  out  to  feed  on  damp 
pastures.  The  duration  of  rheumatism  varies  with  its  cause. 
When  traceable  to  simple  exposure  to  cold,  it  is  speedily  and 
easily  removed  ;  but  when  depending  upon  constitutional  causes, 
it  is  very  tedious  and  difficult  of  cure,  and  often  involves  the 
pericardium  and  heart. 

Many  of  the  most  aggravated  and  protracted  cases  of  rhenma^ 
tism  are  those  affecting  the  joints  with  their  fibro-cartilaginons 
pads,  synovial  bursae,  and  tendons.  This  variety  is  termed 
"  joint-fellon,''  or,  according  to  professional  nomenclature,  "arti- 
cular rheumatism."  The  tissues  affected,  although  in  health  not 
very  sensitive,  become  when  diseased  exceedingly  so ;  the 
slightest  movement  being,  in  consequence,  attended  by  great 
pain.  The  lameness  induced  appears  at  first  to  have  no  definite 
seat,  and  to  be  accompanied  by  little  or  no  swelling ;  but  after 
the  inflammation  has  been  present  for  some  time,  a  hard  tense 
swellinjr  presents  itself,  generally  in  the  neighbourhood  of  some  of 
the  larger  joints,  not,  however,  confined  to  them,  but  extending 
above  and  below  them  along  the  synovial  bursas  enclosing  the 
tendons.  In  some  bad  cases  abscesses  are  formed,  and  caries 
and  necrosis  of  the  bones  occasionally  ensue.  Fortunately  such 
serious  results  are  not  very  common,  being  generally  confined  to 
those  agjrravated  and  obstinate  cases  in  which  the  inflammatiol^ 
and  swelling  have  frequently  shifted  their  position  and  repeatedly 
returned  to  the  same  parts. 

Acute  rlieumatism  often  passes  into  the  chronic  state,  in  which 
the  symptoms  are  less  severe  and  of  longer  duration.  Some  of 
these  cases  are  so  slight  as  scarcely  to  interfere  with  general 
health,  although  extending  over  a  period  of  some  months  and 
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ven  jears.  In  others,  however,  great  pain  is  experienced,  the 
oints  are  rendered  immoveahle  by  large  indurated  swellings,  and 
aries  of  the  bones  occasionally  supervenes. 

Cattle  subject  to  rheumatism  are  also  liable  to  be  affected  by 
htstionfoulj  a  deep-seated  inflammation  of  the  foot  and  con- 
tiguous parts,  resulting  not  from  local  causes,  but  from  those 
affecting  the  system  at  large,  usually  attacking  only  one  foot, 
attended  by  a  great  amount  ojf  pain  and  swelling,  leading  to  the 
fonnaticni  of  sinuses  involving  the  S3movial  bursas  ;  very  tardy  in 
the  formation  of  abscess,  usually  accompanied  by  a  great  amount 
of  constitutional  fever  of  the  typhoid  type,  and  terminating,  in  bad 
cases,  in  caries  of  the  bones  and  sloughing  of  the  bursae,  liga- 
ments, and  sometimes  of  the  hoofs. 

In  some  districts  the  scrofulous  diathesis  is  very  prevalent  and 
iatal.  It  sometimes  shows  itself  even  in  the  unborn  calf,  occa- 
nonally  causing  death  of  the  foetus  or  abortion.  In  such  cases 
the  lungs  of  the  calf  are  generally  studded  with  tubercles,  and 
purulent  matter  is  found  in  the  cervical  and  mesenteric  glands, 
in  the  lai^r  joints,  or  underneath  the  muscles  of  the  loins. 
Calves  inheriting  a  scrofulous  diathesis  are  generally  small  and 
weakly,  and,  although  well  nourished  and  housed,  are  continually 
ailing.  They  are  troubled  with  indigestion  and  acidity  of  the 
sUmiach ;  their  appetites  are  capricious,  their  skins  scurfy,  their 
legs  rickety,  and  their  joints  swelled,  and  death  generally  results 
from  imperfect  alimentation  and  the  debilitating  effects  of  irri- 
tative fever.  Hydrocephalus  is  also  another  indication  of  the 
scrofulous  habit  occasionally  met  with  in  calves,  and  more  fre- 
quent in  them  than  in  colts.  With  good  and  nutritious  food, 
especially  of  an  oleaginous  nature,  and  due  attention  to  regimen, 
this  morbid  tendency  may  for  a  time  be  subdued :  it  can  never, 
however,  be  entirely  removed,  and  animals  which  when  young 
have  evinced  symptoms  of  scrofula,  generally  become  in  later  life 
the  victims  of  pulmonary  consumption. 

Consumption  in  cattle,  as  has  been  already  remarked,  has  a 
great  analogy  to  glanders  and  farcy  in  the  horse.  Both  occur  in 
subjects  of  depraved  or  debilitated  constitution,  often  form  the 
sequtrlae  of  similar  diseases,  are  developed  or  aggravated  by  the 
same  depressing  causes,  and  diminished  in  severity  by  the  same 
tonic  and  invigorating  treatment ;  both  lead  to  disintegration  of 
parts  whose  integrity  is  essential  to  life,  and  both  sooner  or  later 
terminate  fatally  by  exhausting  the  vital  powers. 

The  usual  symptoms  of  pulmonary  consumption  in  cattle  arc 
so  familiar  as  scarcely  to  require  notice  here.  As  is  the  case  in 
many  chronic  affections  of  cattle,  the  first  invasion  of  the  disease 
is  generally  unobserved,  and  always  difficult  of  detection.  Soon 
however  the  animal  loses  condition,  and  has  a  general  unthriving 
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appearance.  The  skin  is  hard  and  dry,  and  wants  that  soft 
pliancy  so  characteristic  of  health  ;  the  roots  of  the  hair  are 
hidden  by  a  dirty  brown  scurf.  The  appetite  is  caj)ricious,  and 
rumination  irregular.  In  milk-cows  the  lacteal  secretion  is 
diminished  in  quantity,  and  is  generally  very  thin  and  blue ;  a 
cough  soon  appears,  at  first  loud,  free,  and  distinct,  and  per- 
formed without  much  appearance  of  pain,  but  afterwards  frequoit, 
hoarse,  and  indistinct,  preceded  by  several  quick  deep  inspira- 
tions, and  succeeded  by  blowing  and  panting ;  and  at  a  still  later 
stage  rough  gurgling,  and  very  frequent,  painful,  and  exhausting. 
As  the  severity  of  the  disease  increases,  the  respirations  become 
more  and  more  accelerated  and  laboured.  After  a  time  the  pulse 
is  also  quickened,  being  usually  about  seventy  beats  per  minute^ 
but  very  soft  and  compressible.  A  speedy  fatal  termination  is 
usually  indicated  by  an  increase  of  the  hectic  fever,  great  debility,  a 
muco-purulent  discharge  from  the  nostrils,  the  appearance  of 
dropsical  effusions  in  the  limbs  and  the  various  dependent  parts 
of  the  body,  and  the  existence  of  diarrhoea  or  dysentery.  The 
legs,  ears,  and  mouth  are  alternately  hot  and  cold,  and  the  eyes 
are  sunk,  glassy,  white,  and  bloodless — this  last  appearance  depend- 
ing upon  the  diminished  quantity  and  vitiated  quality  of  the  blood 
in  the  system.  These  symptoms  of  pulmonary  consumption  are  the 
external  signs  of  certain  internal  changes  to  which  we  must  now 
briefly  advert.  The  disease  consists  in  the  development  in  the 
blood  of  tubercular  matter,  and  its  deposition  in  various  parts  of 
the  body,  chiefly  in  the  lungs.  This  tubercular  matter,  as  at  first 
deposited,  is  of  a  cheesy,  fibrinous,  and  gluey  nature,  consisting  of 
degenerated  lymph  and  albumen.  By  and  by  part  of  the  organic 
matter  is  reabsorbed,  but  fresh  deposits  are  also  continually  being 
made,  and  these  after  a  time  contain  more  or  less  calcareous  matter. 
The  tubercles  so  formed  soon  produce  irritation  and  ulcerative 
inflammation,  thus  giviag  rise  to  cough,  fever,  and  occasionally  to 
secretion  of  pus,  which  however  does  not  occur  in  cattle  so  com- 
monly, or  to  such  an  extent,  as  in  man.  The  tubercles  are  some- 
times scattered  over  the  whole  substance  of  the  lungs,  sometimes 
aggregated  together.  They  are  generally  found  in  largest  number 
in  the  upper  and  posterior  parts  of  the  left  lung,  being  exactly 
the  opposite  of  what  obtains  in  the  case  of  inflammation,  which 
attacks  more  frequently  and  with  greater  severity  the  lower  por- 
tions of  the  right  limg.  The  lungs  are  more  often,  and  to  a 
greater  extent,  the  seat  of  tuberculous  deposits  than  any  other 
part  of  the  body.  This  results  from  every  particle  of  the  blood 
passing  through  them,  from  the  fineness  of  their  capillary  blood- 
vessels, their  soft  and  easily  compressible  structure,  their  (sup* 
posed)  function  of  elaborating  the  fibrine,  and  their  exposure  to 
atmospheric  influences  of  a  deleterious  nature.     Other  parts  are^ 
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>wever,  by  no  means  exempt  from  the  deposition  of  tubercle, 
id  even  in  phthisis  occurring  in  adults  tubercular  matter  is  often 
>und  to  a  greater  or  less  extent  on  the  surface  of  the  various 
lucous  membranes,  in  the  liver,  and  in  the  mesenteric  glands 
id  peritoneum. 

When  tuberculous  disease  occurs  in  early  life,  the  matter  is 
hiefly  deposited  in  the  mesenteric  glands,  and  affects  the  lungs 
)  a  comparatively  small  extent — a  form  of  the  disease  very 
ommon  amongst  calves  of  stock  in  which  the  usual  form  of  con- 
omption  exists,  and  very  liable  to  prove  fatal  shortly  after  birth, 
>r  about  the  time  of  weaning.  The  presence  of  morbid  matter 
n  these  glands  causes  irritation,  fever,  and  general  derangement, 
mpairs  digestion  and  assimilation,  and  speedily  causes  death  by 
uresting  alimentation. 

The  malady  known  by  the  various  names  of  dysentery^  rotten- 
Qess,  shooting,  or  bloody  flux,  is  a  hereditary  disease  resembling 
in  many  respects  consumption,  and,  like  it,  often  occasioning  - 
much  loss  to  the  farmer.  It  often  appears  in  stocks  predisposed 
to  consumption,  in  which  it  continues  for  perhaps  one  or  two 
generations,  and  then  again  gives  place  to  consumption.  The  twa 
diseases  also  frequently  co-exist  in  the  same  individual:  thus, 
many  cattle  affected  by  phthisis  are  eventually  carried  off  by  a 
dysenteric  attack,  while  tubercles  in  the  lungs  and  elsewhere  are 
commonly  found  on  post-mortem  examination  of  patients  dying  of 
dysentery.  The  causes  of  the  two  maladies  also  appear  the  same, 
the  development  of  one  or  other  depending  upon  the  liability  of 
^be  bowels  or  the  lungs  to  become  the  chief  seat  of  the  disease. 
Both  consist  in  a  breaking  up  of  the  system,  and  both  are  attended 
by  fatal  exhaustion  and  debility.  The  earliest  symptoms  of 
dysentery  often  pass  unobserved.  The  dung  is  liquid,  and 
evacuated  with  straining,  and,  if  examined,  is  found  to  contain 
considerable  portions  of  hay,  straw,  or  other  food  hurried  thus 
{indigested  through  the  alimentary  canal,  in  consequence  of  its. 
impaired  action  and  morbid  irritability.  The  appetite,  though  at 
first  little  affected,  soon  becomes  entirely  lost  or  very  capricious,. 
4e  animal  one  day  eating  ravenously,  and  the  next  unable  to  eat 
^t  all.  There  is  a  rapid  falling  off  in  condition.  The  general 
staring  and  ragged  appearance  incidental  to  animals  of  a  dysen- 
teric diathesis  is  also  greatly  augmented.  The  skin  is  hard,  bound 
to  the  ribs,  and  very  scaly,  especially  about  the  belly  and  udder,. 
^  wherever  the  hair  is  thin  and  silky,  a  circumstance  which 
depends  upon  the  vitiated  secretions  of  the  skin  and  liver.  The 
pulse  is  full,  but  easily  arrested  by  the  pressure  of  the  finger. 
There  is  a  good  deal  of  fever,  indicated  in  cattle  by  dryness  of 
the  mouth  and  muzzle,  alternate  coldness  and  heat  of  the  horns, 
^rs,  and  extremities,  and  impaired  appetite  and  rumination.     In 

VOL.  XV.  O 


82  Sereditary  Diseases  of  Cattle, 

cows  the  milk  is  either  entirely  dried  up,  or  is  yielded  in  very 
small  quantity,  and  of  a  bad  taste  and  odour.  The  animal  is 
uneasy,  and  frequently  changes  its  posture,  shifting  its  weight 
from  one  limb  to  the  other.  The  back  is  arched,  the  belly  diawn 
up,  and  the  flanks  hollow.  As  the  severity  of  the  disease 
increases,  the  pulse  becomes  small  and  weak.  The  faeces  are  dark- 
coloured  and  mixed  with  serum  and  blood,  are  expelled  with 
great  force,  and  have,  as  well  as  the  urine  and  breath,  a  stnmg 
foetid  odour.  Although  the  appetite  for  food  is  entirely  gone, 
there  is  usually  intense  thirst.  The  legs,  the  dewlap,  and  the 
submaxillary  space  become  anasarcous.  The  eyes  are  dim  and 
glazed,  and,  from  the  absorption  of  the  fat  lodged  behind  them, 
become  deeply  sunk  in  their  sockets.  The  post-mortem  appear- 
ances of  dysentery  vary  according  to  the  stage  and  intensity  of  the 
disease.  The  coats  of  the  intestines  are  much  thickened  and 
infiltrated  with  serum ;  spots  of  inflammation  and  patches  of 
•  ulcers  are  scattered  over  the  surface  of  the  mucous  coat,  especially 
of  the  small  intestines.  The  intestinal  and  mesenteric  glands, 
the  lungs,  and  the  liver  are  all  studded  with  tubercles.  The  gall- 
bladder is  filled  with  dark-coloured  unhealthy  bile,  and,  from  the 
debilitating  nature  of  the  disease,  the  abdominal  organs,  and  often 
the  muscles,  are  frequently  blanched. 

A  tendency  to  consumption  and  to  dysentery  is  often  indicated 
by  certain  well-marked  signs.  In  cattle  the  most  obviooi  of 
these  are  a  thin  and  often  apparently  long  carcase,  narrow  loins 
and  chest,  flat  ribs,  undue  length  between  the  prominence  of  the 
ilium  and  the  last  ribs,  giving  a  hollow  appearance  to  the  flanks, 
extreme  thinness  and  fineness  of  the  neck  and  withers,  hoUow- 
ness  behind  the  ears,  fulness  under  the  jaws,  a  small  and  nanow 
muzzle,  light  colour  of  the  hair  and  skin,  especially  about  the 
ears,  eyes,  and  muzzle  (except  where  this  is  a  character  of  the 
breed),  hard  unyielding  skin  (which  on  near  inspection  presents 
a  dirty,  dark,  and  scurfy  appearance),  thin  and  dry  hair,  iiregn- 
larity  in  the  changing  of  the  coat,  inaptitude  for  fattening,  pro* 
minence  of  the  bones,  especially  about  the  haunch  and  tail,  and 
want  of  harmony  amongst  the  difierent  parts  of  the  body,  givinj^ 
the  animal  a  coarse  and  ungainly  look — appearances  all  indubit- 
ably hereditary,  and  indicative  of  a  weak  and  vitiated  constitO' 
tion,  and  of  a  decided  scrofulous  diathesis.  Hence,  animals 
possessed  of  these  peculiarities  should  not  be  used  for  breeding 
purposes,  as  they  cannot  fail  to  reproduce  in  their  ofispring  the 
morbid  tendencies  inherent  to  their  own  peculiar  conformatioo. 

But  consumption  and  dysentery  may  be  produced  in  catde  bf 
other  means  besides  hereditary  transmission,  and  any  inhere]^ 
tendency  to  thdse  diseases  is  always  aggravated  by  their  ordinalT 
exciting  causes.     Dysentery  in  cattle  is  not  conti^ious,  althoog''' 
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»rresponduig  disease  in  man  is  usually  held  to  be  so.  Its 
I  exciting  causes  are  the  same  as  those  of  consumption, 
nclude  bad  food,  insufficient  shelter,  and  all  other  debili- 

influences.  Like  consumption,  it  is  also  frequently  de^ 
jd  by  breeding  in-and-in — a  system  which,  unless  very 
lly  and  judiciously  practised,  causes  a  speedy  deterioration 
i  stock,  rendering  them  delicate  and  difficult  to  rear,  often 
ing  abortion  in  the  female,  and  defective  vigour  and  effem- 
in  the  male — the  invariable  consequences  of  the  infringe- 
>f  that  natural  law  which  forbids  sexual  connection  between 
Is  too  nearly  related  to  each  other. 

li^nant  tumours  affect  cattle  more  frequently  than  any  of 
ther  domesticated  animals.      They  are  common  amongst 

in  badly-sheltered  localities,  and  especially  along  those 
of  the  island  exposed  to  east  winds,  with  their  accompany- 
imp  and  cold.  But  although  such  tumours  were  probably 
il  in  the  first  instance  by  external  circumstances,  and  are 
le  of  being  so  induced  in  perfectly  healthy  stock,  still 
Is  affected  by  them  transmit  to  their  offspring  a  strong 
icy  to  their  development — a  striking  illustration  of  th^ 
Ltary  nature  even  of  acquired  peculiarities  and  diseases, 
now  at  present  of  several  stocks  which  have  been  affected  for 
generations  by  warts  or  angle-berries,  in  which  it  would  be 
lit  to  discover  an  animal  entirely  free  from  such  excres- 
»,  or  which  had  never  been  affected  by  them.  We  have 
net  with  other  stocks  in  which  tumours  of  a  more  serious 
rter  are  almost  equally  prevalent.     It  is  a  matter  of  popular 

that  those  tumours  known  as  elyers  are  hereditary ;  and 
ive  found  them  particularly  prevalent,  and  often  fatal,  in 
stocks  which  have  come  under  our  own  observation.  For 
>le,  a  friend  very  recently  purchased  a  cow  to  all  appear- 
[uite  healthy,  but  which  soon  became  affected  with  elyers ; 
pon  inquiring  into  the  animal's  pedigree, .  he  discovered 
lany  of  the  stock  from  which  it  came  had  been  seriously 
d  by  the  same  disease,  and  that  it  had  prevailed  amongst 
for  several  generations. 

nours  are  divisible  into  two  great  classes,  malignant  and 
alignant.  The  latter  are  mere  excrescences,  analogous  to 
ssues  of  the  body,  and  so  far  normal  textures;  they  do 
itiate  or  destroy  the  tissues  in  which  they  appear;  are 
contained  in  a  cyst  or  sac,  and  when  removed  by  exci- 
hey  are  not  usually  reproduced;  and,  being  merely  local 
ir  effects,  they  rarely  cause  constitutional  disturbance :  they 
»  very  rarely  hereditary.  Malignant  tumours,  on  the  other 
consist  of  materials  in  an  abnormal  condition ;  they,  sooner 
T,  run  on  to  softening,  and  cause  breaking  up  of  the  tissues 
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from  which  they  grow ;  are  not  contained  in  any  distinct  sac, 
and  consequently  rapidly  extend   themselves,  and  involve  con- 
tiguous parts.     Being  merely  the  local  symptoms  of  a  generally 
depraved  state  of  body,  they  are  attended  by  great  constitutional 
disturbance,  and  when  cut  out  generally  reappear,  either  in  the 
same  or  in  some  other  part.     Malignant  tumours  are  composed  of 
nearly  the  same  constituents  as  non-malignant  tumours,  but  ccmtain 
these  constituents  in  a  very  different  condition,  as  well  as  in  dif- 
ferent  proportions.      Both  sorts   consist   of    fat,   gelatine,   and 
albumen ;  but  this  last  is  in  excessive  quantity  in  all  malignant 
tumours,  and   the   proportion   in  which  it  is  present  affords  a 
tolerably  fair  criterion  of  the  degree  of  the  malignity  of  any  par- 
ticular case.     A  tendency  to  the  production  of  malignant  tumours 
is  hereditary.     In  cattle  having  this  tendency  a  simple  contusion 
is  apt  to  give  rise  to  a  swelling,  which,  after  passing  through 
various  intermediate  stages,  assumes  the  characters  just  described. 
At  first  it  may  be  circumscribed  and  surrounded  by  a  membrane 
preventing  its  extension ;  tolerably  soft,  yielding,  and  moveable ; 
perfectly  distinct  from  the  surrounding  parts  ;  not  very  painful— 
or,  if  pain  be  evinced,  it  is  in  the  contiguous  parts,  and  not 
in  the  swelling  itself.     It  may  continue  in  this  condition  for  a 
considerable  time,  but  the  lymph  of  which  it  is  composed  is  un- 
healthy, and  does  not  become  properly  organised.     From  some 
local,  or  more  often  from  some  constitutional  cause,  the  tumour 
becomes  inflamed  and  painful,  increases  in  size,  softens,  and  after 
a  variable  time  the  skin  ulcerates,  and  an  unhealthy  sanious  dis- 
charge is  poured  out,  irritating  the  skin   over  which  it  flows. 
Such  are  the  characters  of  many  tumours  of  a  scrofulous  kind 
which  particularly  affect  the  lymphatic  glands,  especially  those 
about  the  throat,  neck,  and  chest,  and  often  impair  deglutition 
and  threaten  suffocation.     The  salivary  glands  sometimes  become 
involved.     Similar  tumours  are  also  occasionally  found  about  the 
udder  and  external  organs  of  generation.    They  often  affect  young 
and  rapidly-growing  cattle  when  pastured  in  cold  and  elevated 
districts.    They  may  sometimes  be  removed,  and  the  parts  healed 
up  by  the  use  of  external  stimulants,  aided  by  equable  pressure; 
but  the  more  effectual  practice  is  to  dissect  them  out  with  the 
knife,  or,  after  making  a  free  incision,  to  cauterize  their  internal 
surface ;  in  all  cases  giving,  during  convalescence,  tonics  and  sti- 
mulants, with  a  nutritious  diet  and  comfortable  housing. 

But  there  is  another  variety  of  tumour,  resembling  the  scro* 
fulous  tumour,  and  often  mistaken  for  it.  This  is  the  cancen0 
tumour.  It  is  malignant,  and  indeed  almost  impossible  of  cure; 
occurs  only  among  animals  of  a  depraved  constitution,  and  i* 
decidedly  hereditary.  It  assumes  various  forms,  of  which  tb^ 
schirrous  is  the  most  common  among  cattle.     Schirrous  tumoui^ 
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ire  found  in  connexion  with  the  more  vascular  glands  about  the 
lead  and  neck,  as  the  sublingual  underneath  the  jaws,  or  the 
parotid  below  the  ears,  and  are  generally  known  under  the  name 
>f  dyers.  As  thej  are  at  first  hard,  knotty,  and  painful,  it  is 
ilifficnlt,  or  impossible,  to  distinguish  them  from  ordinary  fibrous 
tumours.  After  a  variable  time,  however,  they  burst,  and  then 
their  true  nature  is  fully  evident.  The  abscesses  formed  are 
unhealthy  ;  they  rapidly  extend,  and  pour  out  matter  consisting 
of  morbid  pus  and  cancer-cells,  which  burrow  into  the  surrounding 
tissues,  and  find  vent  by  various  indurating  but  ulcerating  orifices. 
All  distinct  separation  between  the  diseased  and  the  healthy 
tissues  is  lost.  The  tumour  appears  deeply  and  firmly  rooted  by 
its  broad  base,  is  incorporated  with  the  tissues,  is  vascular  and 
painful,  and  internally  dense,  hard,  and  resisting.  It  is  also  ac- 
companied by  swelling  of  the  absorbent  vessels  of  the  part,  and 
general  prostration  of  the  system. 

Amongst  the  lower  animals,  medullary  cancer  is  less  common 
than  schirrous.  As  its  name  indicates,  it  is  soft,  white,  and 
pulpy,  and  resembles  the  tissues  of  the  brain,  both  in  appearance 
and  consistence.  It  contains  a  much  smaller  proportion  of  fibrous 
matter  than  the  schirrous  variety,  and  a  greater  proportion  of 
large-sized  cancer-cells.  Some  medullary  tumours  are  very  vas- 
cular, and  the  vessels  approach  close  to  the  surface,  so  that  the 
slightest  touch  causes  bleeding.  When  in  this  state,  they  are 
X^imeA  fungus  hcematodes^  or  bleeding  cancer.  Medullary  cancer 
is  not  so  common  in  the  neck,  as  about  the  eyes,  or  in  the  uterus 
and  vagina.  It  is  this  variety  of  cancer  which,  in  a  somewhat 
modified  form,  occasionally  affects  the  penis  of  the  horse. 

Osteo-sarcomatous  tumours  are  also  hereditary.  They  usually 
attack  the  maxillary  or  cheek-bones,  consist  in  the  growth  of  a 
fungous  or  degenerate  fleshy  material,  mixed  with  bony  and  calca- 
reous matter,  and  are  attended  by  a  very  copious,  unhealthy,  foetid 
discharge,  which  usually  makes  its  way  to  the  surface  by  several 
<lifferent  orifices.  The  bones  are  often  so  destroyed  by  the  dis- 
ease that  the  teeth  drop  out.  The  progress  of  the  disease  is  very 
various,  but  often  leads  to  a  rapidly  fatal  termination.  These 
cancerous  tumours,  as  well  as  the  osteo-sarcomatous  ones,  must 
not,  like  non-malignant  tumours,  be  considered  as  local  maladies. 
They  are  but  the  symptoms  of  a  diseased  condition  of  the  whole 
system,  and  occur  only  in  a  vitiated  state  of  the  body.  Inflamma- 
tion, in  such  cases,  is  attended  by  effusion,  not  of  healthy  lymph, 
but  of  materials  which  cannot  be  assimilated  with  the  healthy 
tissues,  but  are  in  part  taken  up  again  by  the  absorbent  vessels, 
and  thus  diffused  more  or  less  generally  over  all  parts  of  the 
Wy,  destroying  the  integrity  of  the  whole  system.  These 
Jnaterials  are  arrested  in  their  progress  in  various  of  the  glands, 
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especially  where  these  are  most  numerous  and  most  vascular. 
Here  irritation  and  inflammation  of  a  morbid  character  are  ex- 
cited ;  and  the  products  of  the  disease  being  endowed  with  great 
powers  of  self-reproduction,  the  tumour  rapidly  extends,  and  no 
power  is  adequate  thoroughly  to  remove  it. 

The  congestive  and  puerperal  fevers  of  cattle  are  not  usually 
considered  hereditary.  They  may  justly,  however,  be  viewed  as 
typical  of  those  diseases  forming  the  link  between  hereditary 
and  non-hereditary  affections.  Indeed,  their  most  common  and 
powerful  predisposing  cause  is  a  plethoric  habit  of  body,  which 
is  undoubtedly '  hereditary.  Congestive  or  inflammatory  fever 
attacks  young  cattle,  thriving  rapidly,  and  in  which  a  large  amoiuit 
of  highly  nutritive  blood  is  being  manufactured.  If,  from  any 
cause,  the  balance  of  the  circulation  be  disturbed  in  animals  ki 
this  plethoric  state,  the  serum  and  red  globules  of  the  blood 
become  effused  into  the  cellular  tissue,  especially  of  the  loins  and 
extremities,  causing  the  extensive  crackling  enlargements,  •con- 
taining gas  and  bloody  serum,  which  are  so  characteristic  of  the 
disease.  That  variety  of  puerperal  fever,  affecting  the  brain  and 
other  nervous  centres,  may  also  be  considered,  to  a  certain  extent, 
hereditary,  since  it  only  affects  animals  in  a  plethoric  state.  This 
state  may  sometimes  be  produced  artificially,  but  is  more  com* 
monly  natural,  especially  in  many  of  the  more  improved  breeds 
of  cattle.  Cows  in  high  condition,  that  have  previously  produced 
large  quantities  of  milk,  are  especially  subject  to  puerperal  fever. 
During  gestation  a  large  amount  of  blood  is  appropriated  to  the 
nutriment  of  the  foetus ;  but  this  drain  on  the  system  of  the 
mother  ceases  at  parturition,  and,  if  at  this  time  anything  occur 
to  arrest  the  secretion  of  milk,  a  large  volume  of  blood  soon  ac-^ 
cumulates  in  the  system,  especially  of  animals  of  a  plethoric 
constitution ;  effusion  speedily  ensues,  causing  pressure  on  the^ 
brain  and  nervous  centres,  and  producing  all  the  well-knowiE 
symptoms  of  puerperal  fever. 

We  have  noticed  most  of  the  diseases  of  cattle  which  assume^ 
a  hereditary  type ;  and  it  will  not,  we  think,  be  out  of  place  now 
briefly  to  indicate  those  characters  which  it  is  desirable  that 
cattle  should  possess,  in  order  that  they  may  perpetuate  in  their 
offspring  a  healthy  and  vigorous  constitution,  and  an  adaptation, 
for  fattening  and  for  dairy  purposes.  The  head  should  be  small 
in  proportion  to  the  size  of  the  animal,  the  muzzle  fine  and  taper^ 
ing,  the  nostrils  large  and  open,  and  the  eyes  full  and  lustrous — - 
the  two  latter  characters  being  indicative  of  strength  and  vigour 
of  constitution.  The  horns,  when  present,  should  be  fine,  smooth^ 
and  well  turned,  the  ears  small  and  not  too  thick,  the  head,  staf 
breeders  say,  "  well  set  on "  the  neck.  The  distance  betweei^ 
the  ears  and  the  angle  of  the  jaw  should  be  short,  but  the  widd^ 
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behind  the  ears  considerable — an  important  character  in  relation 
to  health,  as  cattle  with  necks  narrow  and  hollow  behind  the  ears 
are  defective  in  vi^ur.     A  well-developed  neck  also  indicates 
vigour,  and  is  especially  necessary  in  the  bull  and  in  cattle  in- 
tended for  feeding.   Many  good  milk-cows,  however,  have  long  fine 
necks,  and,  on  the  other  hand,  no  cow  will  ever  be  of  much  value 
for  the  dairy  with  a  short  thick  neck.     The  chest  should  be  both 
wide  and  deep,  the  girth  taken  immediately  behind  the  shoulder 
should  closely  correspond  with  the  length  from  behind  the  ears  to 
the  rise  of  the  tail,  while,  in  animals  intended  for  fattening,  the 
dewlap  can  scarcely  be  too  near  the  ground.     The  carcase  should 
approximate  as  nearly  as  possible  to  the  barrel  shape,  for  a  thin 
flatrribbed  animal  eats  largely,  thrives  badly,  and  is  unusually 
liable  to  diarrhoea  and  other  derangements  of  the  bowels.     The 
width  over  the  loins  should  be  ample.     There  should  be  little 
space  between  the  prominence  of  the  hip  and  the  last  rib,  or,  in 
technical  language,  the  animal  should  be  ^^  well  ribbed  home.'' 
The  quarter  should  be  large,  as  increasing  the  amount  of  those 
parts  most  prized  by  the  butcher,  the  measurement  from  the  pro- 
minence of  the  haunch  backwards  to  the  rise  of  the  tail,  and  down- 
wards to  the  hock,  being  as  great  as  possible,  and  the  lower  part 
of  the  haunch  thidc  and  broad.     The  tail  should  be  fine  and  well 
covered  with  hair,  and  placed  nearly  at  a  right  angle  to  the  spine, 
to  which  it  should  be  attached  without  coarseness.    The  shoulder 
sboald  be  straight,  the  arm  strong  and  thickly  covered  down  to 
the  knee  with  well-developed  muscle ;  whilst  the  lower  part  of 
the  limb  should  be  fine,  small,  and  flat.     Smallness  of  bone  is  a 
sure  indication  of  early  maturity  and  aptitude  for  fattening,  and  a 
distinguishing  characteristic  of  all  the  improved  breeds  of  cattle, 
but  when  existing  in  too  great  degree  it  indicates  weakness  and 
delicacy  of  constitution.    The  hind  legs  should  be  straight,  neither 
drawn  too  much  under  the  belly,  nor  too  closely  approximating 
each  other.    Above  the  hock  the  limb  should  be  thick  and  fleshy, 
helow  it  fine  and  smooth.     The  hide  should  be  soft  and  pliant, 
^ith  a  mellow  and  oily  feel  depending  upon  the  copious  elabora- 
tion of  its  natural  secretions,  the  hair  plentiful,  smooth,  and  fine. 
In  cattle  intended   for  milking,   the  udder  should  be  large  and 
coming  well  forward,  and  the  teats  large  and  well  separated  from 
each  other. 

These  characters  and  qualities,  besides  constituting  symmetry 
^d  beauty  of  form,  also  indicate  a  due  harmony  amongst  the 
^ous  functions  of  life,  an  aptitude  for  fattening,  the  possession 
of  a  vigorous  and  healthy  constitution,  and  freedom  from  all  in- 
herent disease.  But,  as  has  been  already  stated,  all  these  cha- 
racters of  external  form  are  hereditary,  and  hence  also  all  the 
good  qualities  depending  on  these  must  be  hereditary  likewise. 
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,\  In  concluding  this  report,  I  may  give  a  brief  resume  of  th< 

'■i  important  points  advanced  in  this  and  in  preceding  papc 

J  have  shown  the  hereditary  transmission  of  external  form,  c 

\  ticular  physical  peculiarities,  of  disposition,  of  temperamen 

-  of  general  constitution — have  cited  the  more  important  j 

j  mena  presented  by  hereditary  diseases,  and  endeavoured  to 

I  their  dependence  upon  hereditary  peculiarities  of  conforn 

U  structure,  and  texture. 

•1  In  treating  of  the  hereditary  diseases  of  horses,  I  hav< 

■^  sidered  those  of  a  local,  as  well  as  those  of  a  general  cha 

i  I  have  especially  noticed — various  affections  of  the  limbs 

J\  satisfactorily  illustrate  the  production  of  disease  from  here 

peculiarity  of  form — chronic  diseases,  especially  of  the  respi 

pj  apparatus,  deep-seated  or  periodic  ophthalmia,  in  all  of  whi 

i  hereditary  tendency  is  also  distinctly  ascribable  to  abnorms 

ditions  of  the  parts  affected — diarrhoea  and  other  derangem< 

the  digestive  organs,  and  weed  and  grease,  all  of  them  occ 

most  frequently  and  severely  in  horses  of  certain  hereditar 

formation,  and  in  which  there  is  a  want  of  proportion  hi 

the  different  parts  of  the  system — and  various  diseases,  a 

■•\  panied  by  specific  inflammation,   and  in  which  the  here 

predisposition  to  the  disease  is  a  general  debilitated  and  v 

state  of  body. 

In  treating  of  the  hereditary  diseases  of  cattle  I  have  n 

■  various  affections  of  the  digestive  organs  —  various   rhei 

complaints — the  several  diseases  occurring  in  animals  of  i 

,j  fulous  diathesis — the  different  sorts  of  malignant  tumours 

■ :  have  also  briefly  pointed  out  those  "  good  points  "  and  s 

qualities   which   form   the  distinctive  characters   of  banc 

i  symmetrical,  and  profitable  cattle,  and  which  indicate  g 

vigour,  hardiness,  and  exemption  from  hereditary  disease. 


IV. —  On  Light-Land  Farming.     By  John  Haxton. 

Prize  Essay. 

The  term  light  land  is  one  very  generally  applied  by  pr 
farmers  to  a  class  of  soils  distinguished  from  all  ^oth< 
certain  physical  or  natural  peculiarities,  such  as  porositj 
bility,  looseness  of  texture,  offering  little  resistance  to  the  ; 
ments  employed  in  cultivating  it,  and  freedom  from  suri 
stagnant  water.  These  soils  are  therefore  termed  light  in  < 
distinction  to  those  of  a  clayey  nature,  which  are  called 
because  of  their  closeness,  cohesiveness,  retentiveness,  ai 
greater  amount  of  mechanical  force  required  to  work  then 
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Far,  however,  as  mere  specific  weight  or  gravity  is  concerned, 
these  terms  are  misapplied,  and  ought  sometimes  to  be  altogether 
reversed,  for   we  find  that  a  given  bulk  of  a  sandy  soil  from 
Norfolk,  or  any  other  district  where  such  exists,  is  really  heavier 
than  an  equal  bulk  of  clay  taken  from  the  heaviest  specimens  of 
the  weald,  gault,  or  blue  lias  formations ;  but,  on  the  other  hand, 
there  are  some  light  soils,  such  as  the  upper  chalk,  upper  oolite, 
and  those  composed  principally  of  vegetable  matter,  as  peat  or 
bog  earth,  which  have  less  density  than  any  of  the  varieties  of 
clay  mentioned  above.     The  propriety  of  the  conunon  phra- 
seology is  therefore  the  more  apparent,  as  it  indicates  a  general  cha- 
racteristic which  all  light  soils  possess,  viz.,  looseness  of  texture, 
and  consequently  requiring  a  less  amount  of  force  to  cultivate 
them  than  those  of  a  clayey  nature.     Chemically  considered, 
however,  there   are  greater  differences  of  composition  among 
light  soils  than  among  those  which  are  heavy,  for,  when  resolved 
into  their  proximate  constituents^  by  the  aid  of  the  proper  tests 
and  solvents,  some  are  found  to  consist  principally  of  silicious 
or   sandy   matter   (95   per  cent,    being  present   in   some   very 
arenaceous  specimens)  ;  others  again  are  composed  principally 
of  chalk  or  carbonate  of  lime ;  and  a  third  class  of  organic  or 
vegetable  matter,  such  as  decomposed  peat.     In  the  northern 
part  of  Britain  the  farmers  not   unusually  employ  the  terms 
green  crop  or  turnip  land  in  speaking  or  writing  about  these  soils, 
and  these  names  were  at  one  time  quite  characteristic  of  the 
class  to  which  they  were  applied,  inasmuch  as  turnips  could 
only  be  cultivated   successfully  upon  land  of  a  naturally  dry 
and  friable  nature ;  but  now  the  boundary  line  which  formerly 
separated  green  crop  fallows  from  bare  fallows  is  rapidly  con- 
tracting on  the  latter,  and,  in  many  cases,  turnips  are  cultivated 
with  greater  success  on  well-drained  clays  than  on  sandy  or 
chalky  soils.     The  generic  term  light  land  is  therefore  greatly 
to  be  preferred  to  all  others,  as  it  describes  correctly  the  physical 
texture  of  the  soils  to  which  it  refers  ;  for,  however  much  these 
soils  may  differ  from  each  other  in  chemical  composition,  they 
are  in  a  great  measure  analogous  in  respect  to  the  mechanicad 
or  animal  force  required  to  dig,  plough,  or  harrow  them. 

The  arrangement  or  classification  of  light  soils  according  to 
their  geological  derivation  is  even  more  difficult  than  that  which 
relates  to  physical  texture  or  chemical  constitution,  for  these  soils 
*re  to  be  found  occupying  some  portion  of  almost  every  forma- 
tion. Thus,  for  example,  the  clay  soils  of  England,  such  as 
those  on  the  red  sandstone  and  plastic  clay,  are  associated  with 
tracts  or  patches  of  light  land  interspersed  here  and  there 
throughout  them.  On  the  red  sandstone  the  soil  is  mostly  of  a 
clayey  nature,  but  there  are  also  portions  where  the  aluminous 
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matter  has  disappeared,  and  a  light  sandy  soil  is  the  result, 
also  on  the  plastic  formation  there  are  heavy  soils  and  light 
in  close  juxtaposition,  and  often  alternating  with  each 
within  very  limited  areas.  To  give  a  description  of  the 
agricultural  characteristics  of  all  the  different  varieties  of 
land  throughout  the  kingdom  is,  however,  more  within  the 
vince  of  the  scientific  than  the  practical  writer,  and  is 
therefore,  necessary  to  the  practical  objects  which  this  a 
contemplates ;  but,  for  the  sake  of  rendering  the  subse 
remarks  more  intelligible,  a  short  description  of  the  prii 
distinguishing  features  of  the  various  kinds  of  light  land 
not  be  out  of  place. 

There  are  three  kinds  of  light  land  which  occupy  a  pron 
and  extensi%'e  position,  viz.,  those  situated  on  the  upper  < 
the  upper  oolite,  and  the  arenaceous  d^osits  of  the  Hai 
sand  and  of  various  other  formations.  The  soil  of  the  i 
chalk  is  sometimes  composed  principally  of  carbonate  of 
loose  angular  flints,  sand  and  vegetable  matter,  with  very 
quantities  of  phosphoric  acid,  sulphuric  acid,  and  the  all 
salts  of  soda  and  potash — so  small  indeed  as  to  be  sc 
appreciable  by  the  most  delicate  tests  of  the  laboratory, 
surface  soil  is  generally  of  a  light  brown  colour,  of  a  very 
texture,  covered  with  flints,  and  easily  ploughed  and  culti 
The  open  nature  of  the  subsoil  keeps  the  surface  dry  by  i 
incessantly  as  a  natural  drain  to  the  rain  which  falls  upo 
surface.  Chalk  soils  do  not  bum  so  soon  as  many  sandy 
There  is,  however,  a  peculiarity  both  in  these  soils  and  on 
situated  on  some  parts  of  the  upper  oolite,  which  is  that, 
they  are  reduced  to  a  very  fine  tilth  late  in  spring,  for  ti 
for  instance,  each  particle  of  earth  seems  to  repel  its  neig] 
so  that  even  a  heavy  shower  of  rain  falling  on  the  surface  do 
join  them  together,  but  falls  through  the  soil  as  if  it  were  a 
Silicious  soils,  on  the  contrary,  become  closed  up  by  rai 
thus  retain  the  moisture  for  a  much  longer  period.  Th< 
chalky  soils,  when  once  closed  and  saturated  with  moistui 
not  so  quickly  burnt  up  by  drought  as  those  of  a  sandy  n 
but  when  the  drought  has  once  fairly  penetrated  through 
then  are  they  far  more  difficult  to  moisten  than  the  latte 
hence  derive  less  advantage  from  the  first  rains  which  suc< 
long  drought.  This  peculiarity  has  led  farmers  on  their 
chalks,  and  the  thin  oolite  stonebrash,  to  give  as  little  pi 
ing  or  cultivation  as  they  can  possibly  do  with  in  prej 
their  land  for  turnips,  and  hence  the  reason  why  so  much  < 
kind  of  land  is  so  full  of  couch  grass  and  weeds.  Most « 
farms  on  the  upper  chalk  are  of  great  extent,  and  they  are 
rally  elevated  above  the  surrounding  country ;  they  are  s 
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steep,  but  are  nearlj  flat  or  sligbtly  undulating,  so  tbat  they  can 
be  cultivated  by  a  small  force  of  men  and  borses.  Tbe  land  is 
of  different  degrees  of  fertility.  Wbere  tbe  upper  or  brown  soil 
is  only  from  nine  incbes  to  a  foot  deep,  good  crops  can  be  raised 
by  cautious  and  prudent  cultivation ;  but  wbere  it  tbins  out  to  a 
few  incbes,  it  is  kept  as  a  sbeep-walk,  and  produces  a  sbort 
growth  of  sweet  grass  wbicb  possesses  excellent  feeding  qualities. 

The  ligbt  soils  of  tbe  upper  oolite  are  also  composed  of  car- 
bonate of  lime,  but  it  is  in  a  mucb  more  bard  and  compact  con- 
ditioQ  than  tbat  of  tbe  upper  cbalk.  On  tbe  lightest  portions  of 
tbe  oolite,  known  as  tbe  Batbstone  formation,  there  are  tWQ 
varieties  of  soil,  one  of  wbicb  is  composed  of  a  friable  earth 
mixed  with  a  large  proportion  of  small  loose  stones,  composed 
of  carbonate  of  lime  of  an  oviform  texture ;  while  tbe  other  is 
devoid  of  these  stones,  and  consists  of  very  minute  particles  of 
brown  earthy  matter,  also  containing  carbonate  of  lime,  but  in  a 
minute  state  of  subdivision.  Tbe  former  is  known  by  tbe  name 
of  rMly  (Scotice  chaddy)  land,  and  is  very  free,  coarse,  and 
^ty ;  and  tbe  latter  is  called  dead  or  sleepy  land,  and  is  of  a 
»oft,  close  texture,  which  easily  runs  together  on  the  surface  by 
^e  actions  of  heavy  rains,  and  an  impervious  crust  is  formed^ 
the  air  is  excluded,  tbe  soil  becomes  inert,  and  vegetation  is 
checked.  Tbe  term  dead  or  sleepy  applied  to  such  a  soil  is 
highly  expressive  of.  its  agricultural  character,  which  is  at  all 
toes  slow  and  inactive  in  its  vegetative  powers.  Tbe  rubbly 
or  stony  land  is  capable  of  considerable  improvement,  and  pro- 
duces good  crops  of  sainfoin,  wheat,  turnips,  and  barley  when 
properly  cultivated  ;  but  the  dead,  sleepy  land,  although,  in  ap- 
pearance, of  much  better  quality,  is  generally  very  worthless,  and 
requires  great  care  in  managing  it,  not  merely  in  keeping  it  in 
?ood  condition,  but  also  in  cultivating  it  so  as  neither  to  have  it 
of  too  fine  a  tilth  nor  too  open.  The  natural  aspect  of  the  land 
on  the  upper  oolite  is  that  of  an  elevated  table-land  surrounded 
ty  abrupt  escarpments.  The  greater  proportion  is  in  general 
ver>'  flat  and  easily  worked,  other  portions  are  undulating,  and 
a  smaller  part  steep  and  hilly.  The  Cotswold  bills  in  Glou- 
cestershire are  principally  comprised  of  ligbt  oolite  soil,  which^ 
however,  is  also  found  to  prevail  to  a  considerable  extent  in 
Dorsetshire,  Buckinghamshire,  Northamptonshire,  and  as  far 
north  as  Yorkshire,  but  beyond  this  point  it  is  not  to  be  found 
^  England,  and  is  altogether  unknown  in  Scotland. 

Tbe  sandy  or  silicious  soils  of  England  are  found  scattered  in 
larger  or  smaller  tracts  or  patches  throughout  the  whole  series  of 
formations,  with  the  exception  of  the  chalk  and  oolite,  but  they 
*re  found  in  greatest  extent  in  the  Hastings  or  iron  sand,  on  tbe 
plastic  clay  or  tbe  red  sandstones.     In  addition  to  these  light 


92  Light-Land  Farming. 

soils  there  are  several  others  situated  in  the  millstone  grit  of 
Yorkshire,  and  also  on  the  magnesian  limestone  of  the  north  of 
England.  The  former  is  generally  poor  and  high-lying,  and 
not  of  much  value  for  arable  cultivation,  but  the  latter  contains 
some  good  grass  and  turnip  land. 

The  composition  of  the  light  soil  on  the  Hastings  sand  is 
principally  fine  silicious  matter,  oxide  of  iron,  small  portions  of 
clay,  little  or  no  lime,  and  very  minute  quantities  of  phosphorus, 
sulphur,  and  alkaline  salts.  Its  agricultural  character  is  a  soft 
easy  brown  or  yellowish  soil,  mostly  dry,  but  occasionally  wet 
where  the  rain-water  is  arrested  in  its  descent  by  clay  beds, 
from  which  it  is  thrown  out  to  the  surface,  and  injures  it  when 
not  kept  from  spreading  by  draining.  Its  physical  aspect  is 
undulating,  and  in  some  parts  steep  and  hilly.  From  the  want 
of  lime  in  the  soil  an  application  of  this  substance  in  some  shape 
or  other  is  highly  beneficial. 

The  light  soils  of  the  plastic  clay  and  neighbouring  formations 
occupy  a  much  larger  area  than  the  Hastings  sand.  The  poorei 
portions  are  composed  of  barren  sand  or  flinty  gravel,  as  in  Dor- 
setshire, and  the  better  constitute  the  sandy  loams  of  Norfolk  and 
Suffolk.  The  latter  are  sometimes  wet  and  require  to  be  drained 
and  are  capable  of  attaining-  great  fertility  by  chalking  or  marl 
ing  and  sheep  husbandry.  The  light  land  of  the  sandston* 
formations  is  either  a  mixture  of  gravel,  sand,  clay,  marl 
peroxide  of  iron,  vegetable  matter,  and  the  ordinary  ingredient 
of  soils  in  smaller  ot  greater  proportions,  or  the  gravel  is  abseni 
and  then  the  soil  appears  as  a  rich,  red,  friable,  sandy  loan 
These  soils  are  very  superior  in  natural  fertility  to  any  yet  met 
tioned,  and  when  drained,  limed,  and  freed  from  couch-grass  ai 
easily  kept  clean  and  very  productive  of  all  kinds  of  corn  an 
roots. 

The  light  soils,  which  prevail  most  in  Scotland,  are  of  a  totall 
different  geological  and  chemical  nature  from  those  of  England 
being  mostly  found  in  the  older  formations  of  the  granite,  gneis 
trap,  &c.  There  is  no  chalk  similar  to  that  of  England,  an 
where  there  is  any  it  consists  of  small  beds  lying  under  or  i 
the  vicinity  of  peat  bogs ;  neither  are  there  any  oolite  soils  if  ^ 
except  small  and  detached  portions  of  the  inferior  oolite  i 
Sutherland  and  Morayshire,  and  which  do  not,  properly  speal 
ing,  belong  to  a  classification  restricted  altogether  to  soils  of 
light  description. 

The  light  land  on  the  granite  formation  of  Scotland  is  th 
and  poor,  and  its  value  is  still  further  deteriorated  by  its  positio 
which  is  high-lying,  not  easily  accessible,  and  situated  in  a  co 
bleak  climate.  The  upper  or  higher  lying  soils  are  of  no  agi 
cultural  value  so  far  as  the  production  of  corn  and  roots  is  co; 
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ceraed,  and  is  covered  with  heather  and  coarse  grass.  Lower 
down  is  situated  the  light  arable  land  of  the  granite  formation, 
and  farther  down  still  we  come  to  a  better  description  of  soil, 
which,  although  of  a  clayey  and  cold-bottomed  nature,  having 
a  better  climate,  produces,  when  drained  and  limed,  heavy 
crops  of  oats,  turnips,  and  grass.  The  whole  of  the  granite  soils 
are  deficient  in  lime,  and  the  first  step  towards  their  improve- 
ment, after  being  drained,  is  to  apply  this  substance  in  a  hot  or 
caustic  state.  Where  the  climate  is  dry  these  soils  are  poor  and 
hungry,  and  require  a  great  deal  of  manure  to  make  them  even 
ordinarily  productive ;  but  in  a  damp  atmosphere  lying  in  grass 
for  several  years  is  the  cheapest  and  most  effective  method  of 
increasing  their  fertility. 

The  soils  on  the  whinstone  or  trap  rocks  are  nearly  all  of  a 
light  description,  with  the  exception  of  those  derived  from  fels- 
pathic  and  porph3n:itic  traps.  Probably  the  most  continuous 
range  of  trap  hills  to  be  found  in  Britain  is  that  which  stretches 
from  the  mouth  of  the  river  Tay  along  its  southern  bank,  and 
comprising  the  entire  northern  division  of  Fifeshire.  This 
range  is  continued,  with  slight  interruptions  of  overlying  por- 
tions of  the  old  red  sandstone,  through  the  south  of  Perthshire 
into  Stirlingshire,  Renfrew,  and  Lanark,  as  far  as  the  estuary  of 
the  Clyde.  The  light  land  of  this  formation  is  of  three  kinds, 
viz.,  that  from  the  greenstone,  the  basalt,  and  the  amygdaloid  : 
the  soil  of  the  former  is  of  a  thin,  loose,  rubbly  nature ;  the 
upper  portion,  or  surface  soil,  is  composed  of  a  loose,  brownish- 
coloured  earth,  abundantly  intermixed  with  small  stones,  varying 
from  a  few  grains  weight  to  several  pounds.  The  under  soil  is 
either  a  continuous  bed  of  loose  stones  of  a  larger  size  than  on 
the  surface,  or  the  upper  soil  rests  upon  the  bare  rock,  which  is 
full  of  fissures  both  vertically  and  horizontally,  and  consequently 
the  soil  is  dry,  and  it  is  only  in  the  lower  parts  of  fields  that 
Water  makes  its  appearance,  generally  in  detached  spouts  or 
springs,  which  are  easily  drained. 

The  light  land  on  the  amygdaloid,  or  "  rotten  rock,"  as  it  is  locally 
termed,  is  composed  of  a  rough  granular,  brownish  or  blackish 
sand,  and  the  surface-soil  is  more  free  from  stones  than  that  of 
the  greenstone.  It  occupies  only  a  small  extent,  comparatively 
speaking,  of  the  light  land  on  the  trap  formation,  and  is  generally 
so  much  mixed  up  with  the  greenstone  and  basaltic  soils  that  its 
individual  characteristics  for  the  growth  of  corn  or  green  crops 
can  seldom  be  studied.  When  the  rock  comes  to  the  surface  it 
crumbles  into  a  coarse  gritty  sand,  which  is  sometimes  used  for 
inixing  with  lime  to  form  mortar  for  building  purposes,  espe- 
cially where  durability  is  more  regarded  than  mere  external 
appearance.     It  is  also  employed  occasionally  as  a  manure  for 
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soft  peaty  soils,  upon  which  it  is  found  to  give  greater  strength 
to  the  straw  of  the  grain  grown  upon  them.     Basaltic  soils  are 
generally  of  a  better  quality  than  those  on  the  greenstone ;  thej 
are  also  not  so  elevated,  and  there  is  a  greater  accumulation  of 
soil  which  is  less  stony  and  of  a  blacker  colour.      From  the 
chaotic  nature  of  the  trap  hills  the  greater  proportion  of  the 
land  upon  them,  and  in  their  vicinity,  is  composed  of  a  mixtare 
of  greenstone,  rotten  rock,  and  basaJt  in  endless  variety.    The 
higher  parts  are  mostly  of  a  very  light  character,  but  are  in 
arable  cultivation  as  far  up  the  hill  sides  as  800  feet.     In  pro- 
portion  as   we  descend   to  lower  elevations  the  soil  becomes 
blacker,  thicker,  and  more  fertile ;  and  in  the  bottoms  of  the 
valleys  it  changes  to  a  strong,  fertile,  black  loam,  but  in  some 
cases  to  peat.     The  most  of  these  soils  are  naturally  fertile,  or 
can  be  easily  made  so  by  a  small  amount  of  good  farming.     All 
kinds  of  manure,  whether  carbonaceous,  ammoniacal,  or  mineral, 
act  with  great  rapidity  upon  them,  and  quickly  develop  their 
natural  capabilities :  they  all  contain  lime  combined  with  silica, 
and  the  yield  of  grain  is  generally  large  in  proportion  to  the 
straw.     Although,   however,  all  trap  soils  have  been  proved  to 
contain  lime  in  some  form  or  other,  still  they  are  greatly  bene- 
fited by  small  doses  of  burnt  lime,  especially  wherever  they  have 
been  subjected  to  a  lengthened  continuance  in  pasture  and  are 
newly  broken  up,  and  also  wherever  the  land  has  got  into  a  foul 
condition  from  the  prevalence  of  couch  grass.     Some  of  the 
thinner  soils  are  difficult  to  keep  free  from  this  weed,,  as  it  sends 
down  its  stolons  or  roots  into  the  crevices  of  the  under-lying 
rock,  and  as  the  plough  and  the  harrow  only  succeed  in  breaking 
these   over,   a  new   growth  springs   up  from  every  joint  that 
remains  anchored  below.     Upon  the  poorer  soils  turnips,  barley, 
pasture  grass,  and  oats  are  cultivated ;  and  on  the  better  portions 
wheat,  clover,  beans,  peas,  and  potatoes  in  addition. 

The  light  soils  of  the  sandstone  and  coal  districts  are  similar 
to  those  in  England,  and  need  not  be  particularized ;  but  we  may 
notice  a  species  of  very  light  land  called  liriks^  which  is  found  in 
some  of  the  littoral  districts  of  the  eastern  coast  of  Scotland. 
These  links  are  fiat  tracks,  or  stripes  of  land,  running  along  the 
shores  of  the  German  Ocean  and  of  the  several  firtha  which 
empty  then:  waters  into  it.  They  are  composed  of  what  to 
appearance  is  nothing  but  pure  sand,  so  light  that  whole  fields 
of  it,  when  newly  ridged  up  for  turnips,  are  either  completely 
levelled  again  or  much  of  it  is  blown  away  altogether  by  high 
winds ;  and  even  when  the  turnip  plants  are  so  far  advanced  as 
to  have  been  singled  out,  those  that  are  left  are  sometimes  blown 
out  by  the  root.  This  sort  of  land  is  left  as  much  as  possible  in 
sheep  pasture,  and  is  seldom  broken  up  except  when  it  begins  to 


Light^Land  Farming.  95 

et  foal  or  the  grass  becomes  thin,  and  it  is  only  retained  under 
be  plough  until  it  has  been  sufficiently  cleaned  and  enriched  by 
umip  husbandry  to  be  fit  for  producing  good  pasture. 

Many  of  the  light  soils  of  Ireland  are  similar  to  those  of 
^Ingland  and  Scotland,  but  there  are  in  that  country  some  more 
oLtensiye  developments  of  limestone  gravel  and  peat  moss. 
The  light  land  of  the  mountain  limestone  is  naturally  fertile  and 
ligbly  productive  of  grass  roots  and  turnips.  The  whole  of  the 
central  part  of  Ireland  is  situated  on  this  formation  ;  and  although 
nuch  of  the  soil  is  strong  and  retentive,  there  is  a  considerable 
proportion  of  light  land  well  adapted  for  turnips.  The  aspect 
>f  the  formation  is  mostly  level  or  gently  undulating.  The 
igbter  portions  are  composed  of  a  brownish  earth  mixed  with 
imall  stones  which  are  solid  carbonate  of  lime,  which  however 
lo  not  readily  moulder  away ;  and  hence  an  application  of  hot 
>r  burnt  lime  is  necessary  in  order  to  bring  out  the  fertility  of 
the  soil.  The  light  land  on  the  limestone  rock  is  not  nearly  so 
easily  injured  by  drought  as  that  on  the  traps  or  sandstones :  it  is 
therefore  easily  improved  by  pa^iturage  after  having  been  limed 
smd  drained  where  necessary. 

The  only  other  light  soil  that  remains  to  be  noticed,  without 
carrying  these  remarks  to  an  inconvenient  length,  is  one  very 
extensively  prevalent  in  Ireland,  viz.,  that  composed  of  bog- 
earth.  Similar  soils  are  to  be  found  in  Scotland  and  England, 
but  not  to  the  same  extent  as  in  the  sister  country.  The  fens  of 
Lincoln  and  several  other  counties,  although  originally  of  a  peaty 
nature,  have  been  so  much  altered  in  their  texture  and  agricul- 
tural character  by  repeated  doses  of  clay  marl,  that  they  have 
not  been  considered  as  coming  within  the  scope  of  an  essay 
specially  devoted  to  light-land  farming. 

The  peaty  soils  of  Ireland  vary  in  texture  from  the  merest 
congeries  of  vegetable  fibre  up  through  different  stages  of  decom- 
position and  intermixture  with  other  substances,  to  a  soft  black 
mould,  in  which  the  decomposition  is  so  complete  as  to  have 
caused  the  fibre  to  disappear  and  become  blended  with  the  soil. 
The  first  step  in  the  process  of  converting  the  former  into  the 
latter  is  to  remove  all  stagnant  water  ;  the  second  is  to  get  rid  of 
the  surface-growth  by  paring  and  burning,  or  by  taking  a  crop  of 
spade-cultivated  potatoes  ;  the  third  is  to  apply  a  dose  of  lime ; 
and  the  fourth  is  to  mix  the  surface-soil  with  clay  or  sand  to 
give  it  a  proper  consistency.  There  are  few  farms  altogether 
composed  of  peat,  and  if  the  other  portions  contain  limestone, 
gravel,  or  clay  of  any  description^  the  improvement  of  the  former 
can  be  the  more  easily  effected. 

In  contrasting  and  comparing  the  different  soils  brought  under 
review,  there  are  certain  points  in  which  a  strong  resemblance. 
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or  family  likeness,  is  apparent.  Thus  there  is  a  similarity  of 
physical  texture  in  the  soils  of  the  upper  chalk  and  oolitic  stone- 
brash  of  England,  and  those  on  the  greenstone  traps  and  lime- 
stone gravels  of  Scotland  and  Ireland.  They  are  all  formed  of 
a  light-brownish  earth,  abundantly  intermixed  with  small  stones. 
In  the  chalk  these  stones  are  composed  of  pure  silica  or  crystal- 
line sand  ;  in  the  oolite,  of  carbonate  of  lime,  with  a  texture  like 
the  roe  of  a  fish ;  in  the  greenstone  trap,  of  augite  and  Scotch 
pebbles ;  and  in  the  mountain  limestone,  of  solid  carbonate  of 
lime.  Wherever  a  soil  exists,  in  which  there  are  a  great  JMO- 
portion  of  small  loose  surface  stones,  it  will  generally  be  found 
that  there  is  a  true  yield  of  grain  to  the  bulk  of  straw  obtained, 
which  is  also  of  very  superior  quality.  When  sheep  are  folded 
on  turnips,  the  surface  of  the  land  is  sometimes  entirely  covered 
with  small  stones ;  yet  whatever  may  be  the  inconvenience  ex- 
perienced in  ploughing,  it  is  never  advisable  to  remove  them, 
because  these  stones,  especially  on  the  greenstone  trap,  are  slowly* 
although  imperceptibly,  decomposing  by  the  action  of  air  and 
moisture,  and  are  thus  adding  continually  to  the  fertility  of  the 
soil. 

Having  thus  very  cursorily  enumerated  the  principal  light 
soils  of  the  United  Kingdom,  and  glanced  at  a  few  of  their  per- 
vading and  distinguishing  characters,  I  shall  now  proceed  to 
the  consideration  of  the  more  practical  details  connected  with 
their  management  and  improvement. 

Cultivation  of  Light  Land  on  the  Flinty  Chalks  of  England.'^ 
The  common  rotation  on  the  thin  flinty  soils  of  the  upper  chalk 
may  be  learned  from  the  fact,  that  in  all  covenants  between  land- 
lord and  tenant  there  is  a  clause  which  stipulates  that  not  more 
than  two  com  or  grain  crops  shall  be  taken  in  succession.  There 
is  here  no  provision  made  for  good  farming,  and  it  is  not,  there- 
fore, to  be  wondered  at  that  so  much  of  the  thin  chalk  soils  are 
so  badly  cultivated.  Two  white  crops  in  succession  may  be 
tolerated  on  the  rich  clays  of  the  lower  chalk,  but  they  are  ruinous 
to  all  soils  of  an  inferior  nature  wherever  they  may  be  situated. 
A  very  common  rotation  on  flinty-chalk  land  is,  two  years'  seeds, 
wheat,  rye,  and  winter  vetches ;  wheat  again,  then  barley  or  oats. 
This  plan  of  farming  is  said  to  produce  from  24  to  25  bushels  oi 
wheat,  weighing  58  to  62  lbs.  each.  Another  rotation  is  tc 
pare  and  bum  the  surface  of  the  land  after  being  pastqre  foi 
several  years,  then  to  sow  wheat,  followed  by  two  or  three  crop 
of  barley  or  oats,  and  then  lay  down  to  grass.  In  this  case  tlw 
clause  in  the  agreements,  referred  to  above,  seems  to  have  beei 
entirely  omitted  or  disregarded,  and  anything  more  ruinous  t 
the  interests  of  all  concerned  could  scarcely  be  devised.  } 
better  rotation  than  either  of  the  foregoing  is  practised  in  th 
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)f  Hampshire  and  in  Berkshire,  consisting  of,  1st,  clover ; 
^heat ;  Srd,  barley ;  4th,  turnips,  ate  off  early,  and  followed 
b,  wheat ;  6th,  barley  and  seeds.  All  of  these  rotations 
alty  in  this  respect,  that  there  is  no  provision  made  for 
sing  the  manure-making  materials  on  the  farm,  and  also 
ing  two  com  crops  in  succession.  The  best  rotation  for 
and  is  that  in  which  com,  green  crops,  and  clover  alternate 
»ach  other,  and  yet  at  the  same  time  each  does  not  recur 
eqnently  on  the  same  field.  These  desiderata  are  attained 
g  following  rotation  : — 1st,  clover ;  2nd,  wheat ;  3rd,  tur- 

4th,  oats;  5th,  vetches  and  rye,  sown  at  five  or  six 
;nt  periods  and  fed  off;  6th,  barley  or  oats  ;  7th,  mangold ; 
rheat  or  barley  with  seeds.     The  grain  crops  can  be  varied 

to  suit  the  nature  of  the  soil,  thus:  if  of  good  quality 
:  may  be  grown  twice  or  thrice  during  the  rotation,  and  if 
ierior  quality  only  once,  and  either  barley  or  oats  sub- 
jd.  In  the  5th  year  of  the  rotation,  potatoes,  cabbages,  or 
s  may  be  substituted  for  part  of  the  winter  vetches  and  rye 

two  latter  crops  being  consumed  on  the  farm,  and  the 
r  sold  off.     By  this  arrangement  it  will  be  seen  that  in  the 

crops  the  same  family  of  plants  do  not  follow  each  other 
r  than  once  every  eight  years,  and  consequently  there  is 
38  danger  to  be  apprehended  from  clover  sickness,  or  fingers 
9€s  in  the  turnip  crop.  The  introduction  of  the  eight- 
j  is  easily  accomplished  on  land  which  is  tolerably  clean : 
»s  can  be  grown  after  wheat,  and  all  the  other  crops  of  the 
m  follow  in  their  order ;  but  when  the  land  is  very  foul, 
as  lain  several  years  in  sainfoin  or  grass,  the  most  expe- 
s  mode  of  getting  it  clean  and  converting  it  into  arable 
%tion  is  to  pare  and  burn  the  surface,  then  to  spread  the 
on  the  surface  and  plough  them  in  with  a  light  furrow, 
ore  than  3  inches  deep,  and,  lastly,  to  roll  it.  In  this  state 
ad  remains  all  winter,  and  is  sown  with  turnips  the  foUow- 
immer.  If  farm-yard  manure  is  to  be  applied  for  the 
'  crop,  whether  after  a  pared  and  burnt  grass  or  sainfoin 

or  after  a  wheat  eddish,  it  should  be  well  made  and 
bed  in  with  the  winter  furrow ;  and  if  artificial  manures 
ire  to  be,  they  should  be  drilled  along  with  the  seed. 
ig  now  noticed  the  general  management  to  be  adopted,  I 
proceed  as  briefly  as  possible  to  detail  the  management  of 
crop  in  the  eight-course,  consisting  of  1st,  turnips ;  2nd, 

or  wheat,  if  on  good  land  ;  3rd,  vetches,  carrots,  cabbages, 
otatoes ;  4th,  oats  or  barley ;  5th,  mangold  wurzel ;  6th, 

or  wheat ;  7th,  clover  ;  and  8th,  wheat.  If  the  land  is 
KX)r  or  in  bad  condition  it  will  be  as  well  to  sow  only 

and  oats  for  the  first  part  of  the  rotation,  and  as  the  land 
.  XV.  It 
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increases  in  fertilitj,  to  introduce  wheat.  The  lattar  is  not 
essentially  a  more  exhausting  crop  than  the  two  former,  bat  it 
requires  a  higher  state  of  fertility  in  the  soil  to  make  its  cultiva- 
tion profitable. 

First  Year. — 2\innp*.— As  soon  as  the  previous  conipcrop 
is  removed,  the  stubble  is  gone  over  by  the  cultivator^  with  the 
points  fixed  on  the  coulters^  in  the  direction  of  the  old  ridges, 
and  loosening  the  surface  about  two  inches  deep.  The  points  of 
the  cultivator  are  then  taken  off,  and  the  broad  shares  substituted, 
and  the  implement  is  drawn  across  the  ridges,  by  which  meant 
all  the  surface  is  shaved  off  to  the  depth  of  nearly  two  inches. 
When  the  land  is  in  a  proper  state  as  to  dryness,  4  acres  can 
be  grubbed  or  scarified  by  each  process  daily  by  the  Ducie  cot- 
tivator,  drawn  by  2  horses  guided  by  1  man,  or  2  acres  can  be 
both  grubbed  and  scarified  in  the  same  time.  If  any  coach- 
grass  appears  on  the  surface,  the  land  should  be  harrowed,  and 
the  couch  raked  off  and  burnt  or  mixed  into  a  compost  with  hot 
lime,  afterwards  with  earth,  and  may  be  used  twelve  monthi 
after  as  a  top-dressing ;  but  if  no  couch  or  root^weeds  are  pre- 
sent the  harrowing  may  be  omitted,  and  the  land  allowed  till 
time  can  be  got  to  cart  manure  upon  it,  which  should  be  as  earif 
in  winter  as  possible.  The  manure  is  ploughed  in  with  a  light 
furrow,  and  the  land  allowed  to  remain  till  February  or  March, 
when  the  cultivator  with  the  points  is  drawn  across  it  so  as  to 
mix  the  manure  and  soil  intimately  together,  and  also  to  destroy 
any  weeds  which  may  have  sprung  up.  If  necessary  this  op«»- 
tion  should  again  be  performed  some  time  after ;  but  as  mnch 
spring  culdvation  is  injurious  to  the  light  dry  soils  of  the  upper 
chalk,  the  less  it  receives  the  more  retentive  of  moisture  will  it 
be,  which  is  an  essential  point  in  cultivating  turnips  on  such 
soils,  situated  as  they  generally  are  in  an  arid  climate. 

On  a  poor  light  farm  in  the  neighbourhood  of  Southampton, 
the  manure  is  laid  on  for  turnips  in  the  way  described  above, 
and,  in  addition  to  this,  liquid  manure,  generally  guano  and 
superphosphate  of  lime  diffused  through  a  large  quantity  of 
water,  is  applied  at  sowing-time  by  a  machine  which  distributes 
the  manure  and  sows  the  seed  in  rows  on  the  flat  at  distances 
varying  from  24  to  27  inches  in  the  row  as  may  be  required: 
very  extraordinary  crops  of  roots  are  raised  in  this  way,  as  the 
young  plants  are  at  once  furnished  with  moisture  from  the  liquid 
manure  with  which  the  seed  is  in  close  contact.  On  this  fsrlD 
there  have  been  raised  by  this  plan  as  much  as  30  tons  of  rooti 
per  acre  in  seasons  when  all  the  turnip-crops  around  have  beel^ 
burnt  up  and  destroyed  by  drought.  The  large  crops  raised  by  the 
use  of  such  liquid  or  semi-liquid  manure  are  not  perhaps  wholly 
caused  by  its  use,  although  that  has  much  to  do  with  it,  from  tb^ 
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leed  vegetating  quickly,  aad  the  plants  starting  at  once  and  send- 
ing down  their  roots  deeply  into  the  moist  subsoil,  because  the 
land  is  previously  in  good  heart ;  still  there  can  be  no  doubt  that 
whatever  be  the  condition  of  the  soil  so  treated,  the  crops  ob- 
tained will  be  greatly  superior  to  those  raised  in  the  ordinary  way« 
It  is  particularly  desirable  to  use  the  liquid- manure-distributing 
machine  in  a  di^  seed-time,  but  when  there  is  plenty  of  moisture 
in  the  soil  the  artificial  manures  may  be  drilled  in  dry  adong 
with,  but  not  in  close  contact  with,  the  seed.* 

In  growing  turnips  on  thin,  flinty  chalks,  the  distance  between 
the  rows  may  be  varied  from  20  to  27  inches,  according  to  the  con- 
dition of  the  land.  If  in  high  condition  and  well  manured,  the 
latter  distance  will  be  necessary  to  afford  room  for  the  tops ;  but 
if  in  inferior  condition,  a  smaller  distance  should  be  adopted,  in 
order  that  the  leaves  may  meet  across  and  shade  the  land  from 
drought.  The  quantity  of  seed  employed  may  also  vary  froni 
4  to  6  lbs.  of  swedes,  and  from  2  to  4  lbs.  of  conunon  turnips* 
In  a  moist  seed-time  the  smaller  quantities  are  quite  enough,  but 
when  dry  the  larger  should  be  employed,  in  order  to  increase  the 
chances  of  a  good  braird.  After  the  young  plants  are  in  the 
rough  leaf,  the  intervals  between  the  rows  are  harrowed  or 
grubbed  with  the  horse-hoe,  which  should  have  five  grubber- 
shaped  tines,  and  which  can  be  made  to  penetrate  the  ground  5  or 
6  inches  deep  if  required,  and  thus  these  intervals  receive  nearly 
as  good  a  stirring  as  could  be  attained  by  a  bare  summer  fallow. 
On  thin,  flinty  soils,  however,  it  is  not  desirable  to  cultivate  so 
deeply,  as  the  drought  thereby  penetrates  more  easily  into  the 
soil,  and  from  2  to  3  inches  deep  will  be  quite  sufficient  to 
destroy  all  surface  weeds.  The  plants  are  next  set  out  in  the 
rows  to  distances  varying  from  9  to  15  inches,  according  to  the 
fertility  and  condition  of  the  soil,  and  this  is  accomplished  by 
using  a  7  or  10-inch  hoe — dashing  into  the  row  and  leaving  a 
bunch  of  plants  between.f  All  the  outside  plants  of  the  bunch 
fiill  over  and  give  room  for  the  centre  ones  to  grow,  while  at  the 
same  time  the  latter  are  in  some  degree  sheltered  by  the  former. 
About  a  week  or  ten  days  after,  these  bunches  are  thinned  out 
by  the  hand  or  hoe ;  if  swedes,  the  hand  is  to  be  preferred.  A 
second  horse-hoeing  and  hand-hoeing  are  given  some  weeks  after, 
and  further  on  still,  when  the  leaves  are  too  far  spread  to  admit 
of  the  hoes  being  used  safely,  the  weeds  are  pulled  out  by  the 
hand.  The  whole  of  the  manual  labour  of  the  turnip-crop  may 
be  performed  for  6s.  6rf.  or  75.  6rf.  per  acre. 

*  In  a  comparative  trial  already  published  there  arose  very  great  advantage 
from  the  use  of  the  water-drill,  even  when  the  soil  was  thoroughly  moist. — 
Pa.  PUSET. 

t  The  use  of  the  five-row  horse-hoe  drawn  across  the  rows  is  now  found  to 
Mttwer  the  purpose  more  expeditiously, —Ph.  P. 

H    2 
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Second  Year, — Barley. — As  soon  as  the  roots  are  all  carted 
off  or  consumed  by  sheep,  or  partly  both,  the  land  should  l)e 
ploughed  with  a  light  furrow,  and  afterwards  the  cultivator  with 
the  points  drawn  across  to  mix  the  teath  with  the  soil.  The 
seed  is  sown  with  a  machine  in  rows  at  the  distance  of  6  to  8 
inches  apart,  and  at  the  rate  of  2  to  2^  bushels  per  acre,  or  evai 
less  if  the  land  is  in  good  heart  On  very  dry,  light  soils,  the 
press-roller  may  be  used  with  advantage  to  consolidate  the  land 
when  ploughing,  and  to  enable  it  to  resist  the  drought  in  spring. 
In  this  case  the  land  is  lightly  harrowed  before  sowing  the  se^ 
to  prepare  a  smooth  surface  for  the  drilling-machine. 

Tliird  Yehr. — Carrots^  Cabbages^  Potatoes^  and  Vetches. — ^The 
preparation  of  the  land  after  the  removal  of  the  barley-crop  is  much 
the  same  as  for  turnips.  The  seed  is  sown  by  the  common  corn- 
drill  in  rows  18  inches  apart ;  it  should,  however,  be  mixed  with 
moist  sand,  ashes,  or  sawdust  for  some  time  before  sowing  in  order 
to  start  germination.  The  best  way  is  to  mix  5  lbs.  of  carrot-«eed 
with  1^  bushel  of  sand  by  passing  both  through  a  sieve,  and 
then  to  spread  the  mixture  on  the  bam  floor ;  then  water  it  with 
a  common  watering-pan  so  as  to  have  the  whole  equally  moistened. 
It  should  be  turned  over  every  morning,  and  when  the  seed  just 
begins  to  germinate,  it  is  ready  for  being  sown;  When  the 
plants  are  sufficiently  far  advanced  they  are  thinned  by  the  hand, 
and  set  out  to  6  inches  in  the  rows.  It  is  a  good  plan  to  leave 
the  plants  in  tufts  at  first,  and  when  these  are  further  advanced 
to  leave  the  strongest  plant  by  itself.  The  land  must  be  kept 
clean  by  hoeing  with  a  heavy  hacker  or  hoe  between  the  rows, 
and  when  fully  grown  lifted  with  forks,  topped,  stored,  and  used 
for  whatever  purpose  may  be  deemed  most  desirable. 

For  cabbages  the  land  is  laid,  out  3  feet  apart,  and  the 
cabbages  planted  on  the  top  about  2}^  feet  in  a  lineal  direction, 
and  the  planting  should  begin  in  May.  In  Lincolnshire,  how- 
ever, they  plant  in  June. 

The  winter  vetches  are  sown  in  September,  October,  and 
November ;  and  in  spring  vetches  are  sown  (a  small  piece  of  fcnd 
at  a  time)  every  two  weeks  until  the  1st  of  June.  By  this  means 
a  constant  succession  of  food  is  obtained,  which  on  poor  flinty 
soils  should  be  mostly  consumed  on  the  ground  by  sheep,  and  to 
manage  this  with  least  waste  the  vetches  should  be  mown  and 
thrown  over  the  hurdles,  and  these  should  be  lifted  forward  fre- 
quently, so  as  not  to  make  the  land  too  rich  at  one  place. 

The  potato-crop  is  cultivated  in  the  usual  mode  in  drills ;  but 
where  the  soil  and  climate  are  very  dry,  it  is  a  better  plan  to 
plough  in  the  seed  every  second  or  third  furrow,  that  is,  upon 
the  flat.  The  mode  of  doing  so  will  afterwards  be  described 
when  treating  of  the  cultivation  of  potatoes  on  light  whinstone 
soils. 
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Fourth  Year. — Oats. — ^The  cultivation  is  the  same  as  for 
barley,  and  in  ploughing  the  land  should  be  well  consolidated  by 
the  press-roller.  The  best  sorts  of  oats  to  sow  on  such  soils  as 
we  have  been  treating  of  are  black  and  white  Tartarian,  and  late 
or  common  Scotch  oats — such  as  the  late  Angus  variety.  The 
quantity  of  seed  should  be  from  2  to  3  bushels  drilled  in  6  to  8 
inch  TOWS  about  the  1st  of  M arcli. 

Fifth  Year. — Mangold  WurzeL — ^The  land  is  prepared  in 
every  respect  as  for  turnips.  The  seed  is  generally  dibbled  at 
distances  varying  from  12  to  18  inches.  The  horse  and  hand 
hoeing  are  so  much  the  same  as  for  turnips  that  any  detail  would 
be  only  a  repetition  of  what  has  already  been  said.  The  crop 
when  ready  is  all  pulled  and  stored  either  in  the  field  or  carted 
home  and  stored  as  near  the  boxes  as  may  be  convenient.  Those 
left  in  the  field  are  consumed  by  ewes  and  lambs,  for  which 
purpose  they  are  excellently  adapted,  as  they  are  very  productive 
of  milk.  It  is  dangerous  to  give  mangold  to  cattle  in  as  large 
quantities  as  they  will  eat  until  spring,  as  this  root  is  apt  to 
produce  colic  and  death  when  given  in  winter. 

Sixth  Year,  — A  Com  Crop  sown  doion  with  Clover  and  Seeds. 
— Cultivation  the  same  as  in  the  second  and  fourth  years  of  the 
rotation. 

Seventh  Year. — Clover  and  Rye-Gra^s. — As  the  object  to  be 
sought  after  in  the  clover  crop  is  not  only  a  good  swathe  of  grass 
or  hay,  but  also  good  pasture,  a  large  quantity  of  seed  should  be 
sown.     The  usual  quantities  sown  are  8  lbs.  of  red  clover,  4  lbs. 
white,  2  lbs.  yellow,  and  2  bushels  of  Pacey's  rye-grass ;  but 
some  good  farmers  sow  12  lbs.  of  red,  8  lbs.  of  white,  and  5  lbs. 
of  yellow  clover,  and  consider  that  the  extra  expense  is  well 
repaid  by  the  earlier  and  thicker  sward  obtained.     The  quantity 
of  sheep  which  the  Lincolnshire  farmers  put  on  their  chalky  soils 
is  5  ewes  with  their  lambs  per  acre,  which  keeps  them  from  the 
niiddle  of  April  till  the  land  is  ploughed  for  wheat.     If  the  clover 
be  good  and  the  land  in  high  condition,  the  ewes  get  little  oil-cake, 
but  if  the  land  is  poor  they  get  from  i  lb.  to  a  whole  lb.  per  day 
each  until  the  lambs  are  taken  off.     The  plan  pursued  on  Whit- 
field experimental  farm  is,  however,  more  profitable  than  this. 
It  consisted  in  mowing  off  the  whole   clover  crop  once,  which 
was  consumed  by  cattle  in  boxes,   except  what  was  required  for 
hay.     The  land  was  pastured   by  sheep   both  before  and  after 
being  mown.     Say  that  three  fields  were  to  be  operated  on,  these 
ewes  and  lambs  were  put  on  No.  1   at  the  1st  of  April,  giving 
the  ewes  only  a  small  portion  of  the  field  at  one  time,  but  letting 
the  lambs  run  over  the  whole  of  it,  and  taking  care  never  to  eat 
the  clover  too  close.     When  No.  1   was  well  gone  over  in   this 
nray,  the  sheep  were  put  in  No.  2,  which  was  treated  in  the  same 
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way.  No.  3,  which  must  be  the  best  plant,  was  mowed  off  first 
for  the  beasts  in  the  boxes,  geneVally  beginning  about  the  1st  or 
10th  of  May,  and  when  this  field  was  finished,  No.  1,  which  was 
first  pastured,  was  then  mown,  and  so  on  to  No.  2.  As  soon  as 
the  aftermath  of  the  first-mown  field  No.  3  was  sufficiently  br 
advanced,  the  sheep  were  put  on  and  folded,  getting  it  part  and 
part  every  day.  When  the  second  crop  of  clover  got  too  long 
for  being  pastured  on,  it  was  mown  for  them  and  thrown  ov^  the 
hurdles.  By  adopting  this  system,  the  clover  crop  was  all  mown 
once  and  pastured  twice  during  the  spring  and  summer,  which 
was  the  only  preparation  needed  to  insure  a  good  crop  of  wheat 
afterwards.  On  their  chalky  soils  this  system  may  not  be  entirely 
practicable,  but  wherever  it  can  be  adopted  with  any  reasonable 
amount  of  success,  it  is  by  far  the  most  economical  management, 
as  eight  ewes  with  their  lambs  can  be  kept  per  acre  on  medium 
land  in  good  order. 

Eighth  Year, —  Wheat — In  ploughing  the  clover  land  for  wheat 
the  best  time  is  about  the  end  of  September,  or  the  first  week  of 
October  at  latest.  The  ploughing  is  done  with  a  skim  plough, 
which  cuts  off  the  clover  or  grass  roots  from  the  upper  edge  of 
the  furrow-slice,  and  throws  it  in  the  bottom  of  the  previous 
furrow,  so  that  there  is  no  vegetation  of  grass  in  the  seams,  even 
although  the  land  be  not  sown  until  the  furrow  is  stale.  It  is 
a  good  plan  also,  indeed  an  indispensable  one  in  light  soils,  to 
press-roll  the  land  as  it  is  being  ploughed,  in  order  to  press  the 
furrows  together  and  give  a  good  firm  seed-bed  for  the  young 
plants  to  get  hold  of.  The  seed  may  be  sown  broadcast,  or  what 
is  far  better,  the  land  may  be  lightly  harrowed  down  to  give  a 
proper  surface,  and  the  seed  then  drilled  in  8  or  10  inch  rows,  at 
the  rate  of  1 J  bushel  per  acre,  and  covered  with  a  light  harrow- 
ing. In  spring,  March  generally,  the  land  is  hoed  by  the  horse- 
hoe,  if  not  too  stony  or  flinty,  and  if  so  the  hand->hoe  is  substituted 
and  afterwards  rolled  with  a  heavy  roller,  and  if  aimual  weeds 
make  their  appearance  a  second  hoeing  may  be  necessary. 

The  principles  to  be  kept  steadily  in  view  in  the  cultivation  of 
light  soils  on  the  upper  chalk,  and  also  on  the  upper  oolite,  are  to 
keep  them  clean  and  rich  by  alternate  crops  of  roots  and  grain, 
and  to  use  all  available  means  to  consolidate  the  surface  so  as  to 
prevent  the  drought  from  penetrating  it.  The  straw-yard  manure 
should  all  be  laid  on  in  autumn  or  winter,  and  intimately  mixed 
with  the  soil ;  for  if  laid  on  in  spring,  or  in  the  early  part  of 
summer,  it  will  keep  the  land  open,  let  in  the  drought,  and  either 
greatly  injure  or  perhaps  utterly  destroy  the  crop. 

The  rotation  on  the  upper  oolite,  as  practised  by  most  fanners^ 
is  to  pare  and  bum  two  or  three  years'  old  sainfoin  lea,  aftc^ 
which   they  adopt   the   following  course: — 1st,   turnips;   2nd, 
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•rley;  8rd,  seeds  made  into  hay ;  4tfa,  pasture;  5th^  wheat; 
»th,  oats,  and  then  sainfoin  for  several  years.  The  yield  of 
rheat  is  compiited  at  17  bushels  per  acre,  barley  from  20  to  30 
msbels,  oats  from  40  to  50  bushels,  but  some  farmers  who  apply 
nanore  to  their  roots  get  better  crops  than  these.  The  present 
node  of  manuring  the  dead^  sleepy  land  on  the  upper  oolite  is  to 
pare  and  bum  sainfoin  lea,  then  to  take  a  crop  or  roots — often 
irithout  dung — ^to  be  consumed  on  the  land,  and  thereafter  to 
low  barley  with  seeds,  then  wheat,  roots  again,  then  barley,  and 
lastly  grass.  The  want  of  manure  is  the  cause  of  the  worthless 
crops  so  often  seen  on  this  kind  of  land,  and  also  on  the  stone- 
brash'  of  the  same  formation,  and  many  of  the  farmers  of  the  old 
school,  both  cm  the  oolite  and  upper  chalk,  give  no  manure  to 
their  roots  at  all,  except  what  is  made  by  the  sheep  pasturing  on 
the  ground  previously.  The  superior  advantage  of  superseding 
these  old-fashioned  rotations  by  the  right  course  is,  that  not  only 
are  the  root  crops  well  dunged,  but  they  are  also  eight  years  apart ; 
and  it  also  gives  the  opportunity  of  growing  wheat  every  two 
years,  if  the  land  is  of  the  best  quality,  and,  if  not,  barley  and 
oats  can  be  substituted  ;  and  further,  by  consuming  a  considerable 
proportion  of  the  clover  and  roots  in  house-feeding,  there  is  ob- 
tained with  the  straw  as  much  manure  as  will  go  over  one-half 
the  farm  every  year.  As  the  upper  chalks  and  oolites  are  so 
much  alike  in  many  of  their  agricultural  characteristics,  it  is 
unnecessary  to  go  into  detail  regarding  the  cultivation  of  the 
different  crops,  as  that  has  already  been  done  when  treating  of 
the  former 

Cultivation  of  Trap  on  Whinstone  Soils. -^Fi(ty  years  ago  the 
light-trap  soils  of  Scotland  were  almost  in  a  state. of  nature.    The 
rotation,  such  as  it  was,  consisted  then  of  successive  crops  of 
oats  and  barley,  as  long  as  the  yield  exceeded  rent  and  expenses, 
and  when  it  failed  to  attain  this  it  was  thrown  out  of  cultivation 
and  left    to  recruit  itself  by  the   natural  agency  of  pasturage. 
Occasionally  a  bare  summer- fallow  was  given  when  a  field  became 
completely  overrun  and  matted  together  by  couch-grass  ;   but  in 
general  this  weed  was  not  viewed  with  the  same  detestation  as  it 
is  now,  for  after  a  field  had  borne  several  crops  of  oats  without 
any  attempt  at  cleaning  it  became  grass-provd^  and  consequently 
Was  the  more  easily  laid  down  to  natural  pasture.     The  intro- 
duction of  bone-manure  about  30  years  ago  gave  the  first  impetus 
to  the  improvement  of  the  light  soils  of  Scotland,  and  since  then 
they  have  all  been  brought  into  systematic  and  successful  cul- 
tivation, so  that  now  oats  and  turnips  are  grown  nearly  a  thou- 
sand feet  above  the  level  of  the  sea,  and  indeed  wherever  as  much 
«oil  can  be  got  as  will  cover  the  ploughshare. 
By  far  the  most  general  rotation  pursued  in  all  the  light  soils 
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of  Scotland  is  the  five  or  Northumberland  course,  which  consists 
on  the  poorer  soils  of  turnips,  barley,  two  years'  pasture,  and 
oats.  On  some  of  the  better  portions  wheat  is  substituted  for  a 
part  of  the  barley.  In  some  cases,  however,  where  a  portion  of 
a  farm  is  high-lying  and  inaccessible,  the  pasture  is  continued  for 
four  or  even  five  years,  after  which  two  crops  of  oats  are  taken  in 
succession,  followed  by  turnips,  barley,  and  seeds. 

On  most  light-land  farms,  especially  on  the  trap  hills,  the 
quality  of  the  soil  is  very  various — the  higher  fields  being  thin 
and  poor,  while  the  lower  ones  are  deep  and  fertile,  and  fit  for 
wheat  and  clover.  When  this  occurs  the  better  is  farmed  some- 
times in  fives  and  sometimes  in  sixes.  The  former  rotation  is 
not  that  mentioned  in  the  previous  paragraph,  but  consists  of 
potatoes,  wheat,  barley,  clover,  and  oats,  one  of  the  most  scourging 
courses  of  husbandry  that  ever  was  devised.  Some  fanners 
mitigate  the  evils  of  the  rotation  by  substituting  turnips  fcHT  the 
potatoes,  and  eating  half  the  crop  off  with  sheep ;  but  it  is  only  by 
heavy  manuring  and  a  very  careful  cultivation  that  the  land  is 
kept  clean  and  in  good  condition.  The  six  course  is  far  better 
in  every  respect,  for,  although  it  requires  liberal  manuring,  the 
land  is  easily  kept  clean.  It  consists  of  turnips,  barley,  clover, 
oats,  potatoes,  wheat.  The  best  mode  therefore  of  manuring  a 
farm  composed  of  both  descriptions  of  soil  is  to  have  the  inferior 
going  in.  fives,  and  the  good  land  in  sixes,  and  if  these  are  about 
equally  divided  the  arrangement  of  the  crops  on  a  farm  of^  say 
480  acres,  will  be  as  follows : — 


Good  Laud.  Acres. 

Turnips 40 

Barley 40 

Clover 40 

Oats 40 

Potatoes  and  beans  ...  40 

Wheat 40 


Inferior  Land.  Acret. 

Turnips 48 

Barley 48 

Grass  (pastured)  .  •  .  48 
Ditto  (second  harvest)  .  •  48 
Oats 48 


240 
By  this  arrangement  there  will  be 

88  acres  of  turnips. 
216       „       com. 
40       ,,      clover. 


240 


96  acres  of  pasture-grass. 
20       „       beans. 
20       „      potatoes. 


The  only  drawback  to  this  combination  of  two  rotations  of 
unequal  periods  is,  that  the  same  fields  of  the  good  and  inferior 
land  cannot  be  systematically  kept  going  together,  or  cultivated 
with  the  same  crops  in  the  same  year ;  and  it  may  therefor^ 
happen  that  the  farthest-off  fields  from  the  steading  may  all  be  i^ 
green  crops  at  the  same  time,  and  when  this  does  occur  tb^ 
labour  of  carting  manure  and  roots  is  nearly  doubled,  whereat 
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irere  the  rotation  the  same  on  both  soils,  t.  e,  either  all  the  fives 
>r  all  the  sixes,  the  green  crops  could  be  so  arranged  as  to  have 
3ne  portion  near  the  steading  and  another  more  distant  from  it 
every  year,  and  thus  render  the  labour  of  carting  roots  and 
manure  more  uniform  throughout  the  whole  rotation.  The 
situation  of  the  steading,  and  the  relative  position  of  the  fields 
to  one  another  and  to  the  steading,  must  be  taken  into  account ; 
and  wherever  these  are  favourable  to  the  adoption  of  a  double 
rotation  of  fives  and  sixes,  it  should  be  preferred,  because  each 
of  these  is  admirably  fitted  to  the  soil  lor  which  it  is  recom- 
m^ided. 

When  the  soil  of  a  farm  is  all  of  a  medium  and  inferior 
quality,  the  five-course  rotation  is  very  commonly  adopted,  not 
only  on'  whinstone  soils,  but  also   on  all   others   of  a  similar 
quality  and   texture,  whether  situated  on   the  granitic,  gneiss, 
greywacke,  or  sandstone  formations.     This  is  especially  the  case 
in  all  inland  districts  where  there  are  no  conveniences  for  trans- 
porting  or  sending  potatoes   to   a   good  market.      So   general 
indeed  is  the  five-course  rotation  in  many  of  the  border  counties, 
and  the  cultivation  of  turnips  as  the  only  green  crop,  that  even 
on  very  large  farms  there  are  seldom  any  more  potatoes  grown 
than  what  is  required  for  the  use  of  the  farmer's  family  and 
servants.     The  five-course,  as  pursued  in  these  districts,  con- 
sists of,  1st,  turnips ;  2nd,  barley  and  wheat ;  3rd,  grass  partly 
mown  once  ;  4th,  grass  all  pastured ;  and  5th,  oats.     From  this 
arranjjement  it  will  be  seen  that  two-fifths  of  the  land  are  in  corn, 
two-fifths  in  grass,  and  one-fifth  in  turnips,  and  consequently 
that  much  of  the  rent-paying  revenue  of  the  farm  must  be  raised 
from  the  rearing  or  fattening  of  sheep  and  cattle.     The  rotation 
is  however  a  very  economical  one,  because  it  requires  little  horse 
and  hand  labour,  in  consequence  of  the  small  proportion  of  green 
crop,  and  this  all  of  one  kind,  which  is  worked  at  a  season  of 
the  year,  from  March  to  June,  when  a  great  deal  of  work  can  be 
expeditiously  performed,  and  also  because  one-fifth  only  of  the 
land  is  dunged  annually.  There  are  thus  three  years  of  restorative 
treatment,  and  only  two  of  an  exhausting  nature. 

Tlie  management  of  the  crops  on  a  farm,  cultivated  according  to 
the  foregoing  rotation,  is  very  systematic  and  easy,  and  the  results 
are  exceedingly  uniform,  unless  so  far  as  they  are  affected  by  the 
nature  of  the  seasons.  The  force  required  for  ploughing,  har- 
rowing, carting,  &c.,  does  not  exceed  one  man  and  two  horses 
to  every  90  acres  where  the  land  is  moderately  level,  or 
where  it  is  steep  to  every  70  acres.  Besides  a  man  and  pair  of 
torses  to  every  80  acres  on  an  average,  there  will  be  required  on 
a  large  farm  a  steward,  a  shepherd  with  a  boy  to  assist  him, 
and  one  woman  or  boy  to  every  8  or  10  acres  of  turnips,  paid 
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at  the  rate  of  Id,  per  hour  for  hoeing  and  pulling  turnips, 
spreading  manure,  weeding,  and  assisting  at  the  threshing 
machine.  In  harvest  an  additional  force  is  required,  and  the 
wages  are  then  paid  either  hy  the  day,  week,  acre,  or  so  much 
per  shock  of  12  to  14  sheaves,  and  in  some  cases  the  reapers 
get  so  much  for  the  whole  harvest. 

Having  now  given  a  general  outline  of  the  five^course,  or 
Northumberland  rotation,  as  practised  on  the  light  soils  in  the 
north  of  England  and  in  Scotland,  I  shall  shortly  describe 
the  details  connected  with  the  management  and  cultivation  of 
each  crop ;  and  as  turnips  are  the  keystone  of  the  system,  will 
take  this  crop  first  in  order. 

Cultivation  of  Turnips  on  Light  Soih^  situated  in  a  Jkbist 
Climate, — ^The  land,  an  oat  stubble,  is  ploughed  in  winter  as 
deeply  as  the  staple  of  the  soil  will  admit  of.  In  spring,  Apiil 
generally,  it  is  cross-ploughed,  and  allowed  to  lie  for  a  fortnight; 
after  which,  if  the  weather  is  dry,  it  is  thoroughly  harrowed, 
then  rolled,  and  harrowed  again.  These  operations  reduce  the 
soil  to  a  fine  tilth,  and  if  only  moderately  foul  the  whole  of 
the  couch-grass  will  be  lying  on  the  surface,  and  can  be  easily 
picked  off.  If  common  turnips  are  to  be  sown,  the  land  should 
receive  another  ploughing  in  May  and  be  harrowed  and  rolled 
as  before,  and  if  any  foulness  have  been  left  after  the'  first 
working  it  will  now  be  perfectly  extirpated.  When  the  land  is 
very  clean  at  first  the  cross-ploughing  may  be  delayed  till  May, 
and  one  furrow  and  the  necessary  harrowing  and  rolling  will 
thus  be  quite  sufficient  to  prepare  it  for  being  drilled.  On  the 
other  hand,  when  very  foul,  two  cross-ploughings,  two  grubbings, 
and  the  requisite  amount  of  harrowing  and  rolling,  will  be  re- 
quired ;  but  the  amount  of  work  is  entirely  regulated  by  the 
state  of  the  land,  and  is  greater  or  less  according  as  the  land  is 
full  of,  or  free  from,  couch-grass,  which  is  the  principal  pest  of 
light-land  farms.  This  weed  must  be  got  rid  of,  whatever  may  be 
the  amount  of  labour  required  for  the  purpose,  as  this  is  the 
only  opportunity  in  a  five-course  rotation  of  making  the  land 
clean,  and  of  course  the  success  of  the  other  crops  depends  greatly 
upon  the  cultivation  which  the  land  receives  in  preparing  it  for 
green  crops. 

As  a  general  rule,  land,  however  clean  it  may  be,  cannot  be 
brought  into  a  proper  state  for  commencing  to  sow  turnips  on 
under  two  cross-ploughings,  or,  at  the  very  least,  one  cross- 
ploughing  and  one  grubbing;  but  in  all  districts  where  the 
climate  is  not  too  dry,  a  double  cross-ploughing  in  spring  is  to 
b  e  preferred,  because  it  not  only  gives  a  more  thorough  cultivai- 
t  ion  to  the  soil  than  is  attained  by  the  use  of  the  grubber  or 
cultivator,  but  it  also  exposes  the  particles  of  soil  more 
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letely  to  the  fertilizing  and  sweetening  influences  of  the  atmo- 
pheie.  On  the  contrary,  all  soils  sitnated  in  an  arid  climate 
hould  be  entirely  worked  by  the  grabber,  harrow,  and  roller 
a  spring,  in  order  to  retain  the  moisture,  and  thus  secure  a  good 
raird  of  turnip  plants.  Whatever  may  be  the  mode  adopt^  in 
preparing  land  for  turnips,  it  is  highly  desirable  to  have  it  com- 
pleted about  ten  dags  before  commencing  to  sow^  and  the  land 
hould  be  left  as  smooth  as  possible  in  order  to  encourage  a 
hick  growth  of  annual  weeds,  which,  being  destroyed  by  the 
•peration  of  drilling  or  ridging,  thus  renders  the  after  cultivation 
f  the  crop  a  much  more  expeditious  and  effective  process.  The 
»est  of  tbe  land  should  be  first  prepared  in  order  to  be  ready  in 
ime  for  sowing  swedes,  and  the  more  inferior  fields  left  last  to 
le  sown  with  the  different  kinds  of  common  turnip.  About  the 
lOth  of  May  is  the  best  time  to  commence  sowing  the  former  on 
ight  land  to  the  north  of  the  Humber^  and  the  operation  should 
»e  finished  not  later  than  the  first  week  of  June.  The  sowing 
»f  the  common  sorts  follows,  and  should  be  completed  by  the 
lOth  of  June — the  whole  period  of  sowing  turnips  thus  ex- 
ending  to  four  weeks. 

The  operation  oi  drilling  or  ridging  is  the  next  process  in  turnip- 
owing.  This  is  generally  performed  by  a  double*moulded  plough, 
mt  it  can  also  be  perfectly  well  accomplished  by  the  common 
>lough.  In  the  former  case  the  ploughman  commences  at  the 
urthest  side  of  the  field,  and  as  soon  as  he  has  got  a  dozen  drills 
nade  the  carts  bring  forward  the  manure,  which  is  hauled  out  in 
k  continuous  line  oi  small  heaps  along  every  three  drills.  A  boy 
eads  the  horse  steadily  and  slowly  without  stopping,  and  a  man 
)ulls  out  the  manure  as  regularly  as  possible,  which  is  spread 
'venly  in  the  bottom  of  the  drills,  and  from  two  to  three  cwts. 
)f  guano  and  dissolved  bones  sown  broadcast  above  it.  Some 
'armors,  however,  prefer  sowing  the  artificial  manure  in  a  lineal 
lirection,  so  as  to  fall  immediately  on  the  top  of  the  farmyard 
lung.  When  these  operations  have  been  completed  over  six  or 
?ight  drills,  another  plough  is  set  to  work  to  split  the  drills  and 
•over  up  the  manure,  and  as  soon  as  these  are  sufficiently  dry  the 
umip-sower  follows  and  deposits  the  seed  in  continuous  lines 
ilong  the  tops  of  the  drills,  and  about  an  inch  below  the  surface. 
'Vhen  the  weather  is  very  dry  the  seed  should  be  sown  rather 
leeply,  and  if  damp  or  rainy  as  near  the  surface  as  possible. 
Tie  reason  for  so  doing  is,  that  in  dry  weather  the  seed  by  bein 
own  deep  is  nearer  the  moist  manure,  and  away  from  the  influ- 
nce  of  sun  and  wind,  and  thus  vegetates  readily ;  while  in  damp 
■eather,  by  being  near  the  surface,  it  is  less  liable  to  be  baked 
ver  with  a  thick  crust  of  earth.  When  the  drills  or  ridges  are 
inned  by  the  common  plough,  it  is  necessary   first  to  loake  a 
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dozen  drills  or  so,  then  get  on  the  dung,  and,  when  the  fint 
three  drills  are  spread,  the  plough,  or  ploughs,  split  them  in 
going  one  way,  and  form  new  drills  when  returning — thus 
working  round  and  n)und  every  twelve  drills,  while  at  the  same 
time  the  manuring  and  spreading  is  going  on  within  the  last- 
opened  and  the  lastK^overed  ones.  In  order  to  make  the  several 
operations  of  drilling,  splitting,  and  sowing  simultaneous,  it  is 
necessary  to  have  four  ploughs  working  after  each  other,  bj 
which  means  there  are  four  new  drills  opened  every  bcut^  and  as  I 
many  split ;  and  as  the  turnip-sower  is  made  to  cover  two  drills 
at  once,  the  whole  process  goes  on  with  the  regularity  of  a  piece 
of  machinery,  provided  there  is  a  sufficient  force  of  carts, 
manure  fillers,  and  spreaders,  to  carry  on  the  other  portions  of 
the  work.  It  is  only,  however,  on  farms  of  not  less  than  480 
acres  that  these  operations  can  be  carried  on  on  such  a  syste- 
matic and  extensive  scale ;  and  with  such  a  force  as  that  described 
above  8  acres  of  land  could  easily  be  drilled,  manured,  and 
sown  every  day.  On  smaller  farms,  where  two  ploughs  only  can 
be  kept  at  work,  the  sowing  of  the  seed  is  necessarily  mter- 
rupted.  Upon  a  farm  of  480  acres  there  will  generally  be  six 
pairs  of  horses  and  an  odd  horse  for  extra  work.  There  will 
also  be  a  steward,  six  ploughmen,  one  shepherd  who  sometimef 
assists  in  filling  manure,  two  labourers,  two  boys,  and  twelve 
female  workers.  The  arrangement  will  show  at  a  glance  the 
disposition  of  the  forces  and  the  amount  of  work  performed  in 
sowing  turnips,  supposing  the  manure  to  have  been  stored  pre- 
viously on  the  highest  part  of  the  field,  so  as  to  be  convenient  for 
being  carted. 

4  men  and  8  horses  making  and  splitting  drills. 

2  „    and  4     „      carting  and  hauling  out  manure. 

3  „  filling  manure. 
2  boys  leading  horses. 

8  women  spreading  manure. 

2     ,,  sowing  artificial  manure. ' 

1  man  and  1  horse    sowing  the  seed. 

Total      •     22  workers  and     13  horses  finish  8  acres  of  tumip>sowing daily. 

On  very  hilly  farms  it  is  found  that  the  common  practice  of 
laying  manure  in  drills  directly  from  the  cart  is  attended  by  a 
very  serious  disadvantage,  viz.,  the  treading  and  slipping  of  the 
horses'  feet,  either  in  going  up  or  down  with  the  laden  carts, 
are  apt  to  injure  the  raised  portions  of  the  drills  so  much  as 
sometimes  to  obliterate  them  entirely,  so  that  there  is  no  hollow 
part  in  which  to  deposit  the  manure.  To  obviate  this  difficulty 
several  plans  have  been  adopted — either  the  manure  is  laid  on  in 
winter,  and  ploughed  under  the  stubble-furrow,  or  it  is  laid  down 
n  small  heaps  on  the  surface  and  carried  to  the  drills  during  the 
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•eratlons  of  making  them.  The  former  method  need  not  be 
tailed,  but  it  may  be  mentioned  in  passing  that  farmyard 
ELQure  laid  on  in  winter  will  seldom,  in  a  moist  climate,  pro- 
ice  so  good  a  crop  of  turnips  as  when  laid  in  drills  immediately 
ider  the  seed  ;  and  if  the  former  plan  be  adopted,  it  is  necessary 

apply  guano  or  other  light  manure  at  sowing  time,  in  order  to 
ve  the  young  plants  a  quick  and  vigorous  start  The  plan, 
hich  consists  in  laying  down  the  manure  in  heaps  on  the  sur- 
€e,  before  commencing  to  make  the  ridges,  is  accomplished  in 
le  JfoUowing  manner : — ^The  field  to  be  operated  on  is  laid  off 
I  6-jard  stetches  by  a  single  slight  marking  with  a  common 
lough,  one  man  lifting  and  setting  the  guide  poles,  and  another 
ith  a  plough  and  pair  of  horses  making  the  furrows.  The 
ing  is  then  laid  down  in  heaps  along  these  furrows  at  6  yards 
istance  from  each  other.  The  ploughs  then  commence  opera- 
ons  on  the  further  side  of  the  field,  and  the  spreaders  carry  the 
anare  forward  and  deposit  it  in  the  bottoms  of  the  driUs  as 
St  as  they  are  opened,  and  these  are  then  split  and  the  work 
>es  on  exactly  in  the  manner  described  in  a  former  paragraph, 
ipposing  the  length  of  the  field  to  be  360  yards,  then  each 
etch  of  6  yards  broad  will  contain  60  heaps  of  manure ;  and  if 
ur  ploughs  are  at  work,  these  eight  spreaders,  having  7^  heaps, 
ill  be  required  to  deposit  the  dung.  There  is  no  practical 
fSculty  in  carrying  out  this  plan,  and  little  or  no  additional  ex- 
pose is  incurred  ;  care  must  be  taken,  however,  that  the  spreaders 
>  their  duty,  so  as  to  have  the  whole  line  of  heaps  on  each  stetch 
moved  and  deposited  in  the  drills  before  the  ploughs  come 
rward  to  them.  The  manure  requires  also  to  be  rather  long 
id  rank,  otherwise  it  will  be  very  difficult  to  lift ;  and  if  very 
ort  and  well  made,  an  additional  force  of  spreaders  should  be 
aced  on  the  work,  so  as  to  have  it  well  done.  Two  great  ad- 
ntages,  however,  ar^  derived  from  adopting  this  plan  on  hilly 
nd.  In  the  first  place  the  raised  drills  are  neither  disturbed 
>r  consolidated  by  the  treading  of  the  horses'  feet  and  the 
eight  of  the  carts,  while,  in  the  second  place,  the  manure  is 
mpletely  covered  up  as  soon  as  it  is  spread. 
\Vhen  special  manures  only  are  used  for  the  turnip -crop,  the 
>minon  plan  is  to  make  the  drills  rather  shallower  than  when 
rmyard  dung  is  employed,  and  to  sow  these  along  the  bottoms 

the  drills  by  hand ;  but  many  good  farmers  prefer  broad- 
sting,  as  being  more  expeditious  and  better  adapted  for 
Siising  the  manure  through  the  soil.  More  recently  an  opinion 
gaining  ground  that  it  is  wrong  to  make  shallow  drills  for 
ch  quick  and  powerful  manures  as  guano  and  superphosphate 
lime,  for  it  has  been  proved  by  a  number  of  well-authenti- 
ed  experiments,  that  these  may  be  applied  with  perfect  success 
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in  drills  of  the  ordinary  depth.  The  braird  is  not  so  qaick,  but 
the  plants  are  more  robust  afterwards,  and  cany  on  their  growth 
with  greater  vigour  in  autumn.  With  regard  to  bones,  it  has 
been  found  that  they  produce  the  best  crops  on  light  land  when 
lying  closely  together  in  the  drills  and  rather  near  the  surface^ 
by  which  means  their  deoomposition  is  greatly  hastened.  They 
are  consequently  either  dibbled  by  a  machine  called  SLpbanper^ 
or  sown  in  shallow  drills  by  the  hand.  When  deposited  by  a 
machine  which  sows  the  turnip-seed  above,,  some  farmen  only 
ridge  once ;  but  a  double  ridging  is  always  preferable,  as  looseniiif^ 
the  soil  more  effectually  and  producing  a  far  better  crop. 

Since  the  general  introduction  and  use  of  these  special  manmet 
in  turnip  husbandry,  there  is  a  much  greater  variety  in  the  model 
of  applying  farmyard  dung.  Some  farmers  prefer  to  lay  on  the 
latter  in  a  full  dose  as  far  as  the  yards  and  boxes  will  afford^ 
and  to  use  special  manures  only  when  these  have  been  emptied. 
Others,  again,  calculate  the  amount  of  manure  which  their  farms 
will  supply,  and  distribute  this  over  the  whole  green-crop  break, 
however  thinly,  and  apply  special  manures  along  with  it  by  way 
of  supplement.  This  is  undoubtedly  the  best  plan  wherever  the 
land  is  not  too  steep  or  too  distant  from  the  farmyard ;  but  wherer 
any  portion  of  the  tamip'break  is  high-lying,  the  former  mode  is 
practically  the  most  convenient,  the  farm-yard  dung  being  laid 
on  the  nearest  fields,  and  the  purchased  manures  applied  to  those 
further  off.  Whenever  the  turnip  crop  is  raised  by  these  manures 
alone  upon  high-lying  or  distant  fields,  a  large  proportion  of  it 
should  be  consumed  on  the  spot,  and  a  smaller  proportion  left  on 
those  fields  which  have  been  dunged  from  the  courts  and  boxes. 
By  adopting  this  plan  on  a  hilly  farm,  labour  will  be  lessMied, 
and  an  equality  of  fertility  maintained  over  the  whole  of  it 

The  summer  management  of  the  turnip  crop,  on  such  soils  as 
we  have  been  treating  of  in  this  section,  cdnsists  in  drill-hoeing' 
between  the  rows  as  soon  as  the  plants  are  in  the  rough  leaf^ 
then  hand- hoeing  or  singling  these  to  distances  varying  from  9 
inches  to  a  foot.  A  second  hoeing  is  given  some  time  af^ 
this,  after  which  the  plants,  now  beginning  to  bulb,  are  again 
hand-hoed  and  weeded ;  and  a  third  hoeing  finishes  the  cnlti' 
vation  of  the  crop.  From  two  to  three  women  are  calculated 
to  single  an  acre  of  turnips  in  a  day  of  ten  hours,  and  the  same 
number  will  do  two  acres  at  the  second  hoeing. 

Second  Year. — Cultivation  of  the  Barley  Crop. — The  land 
should  always  be  ploughed  as  soon  after  the  turnips  are  coa* 
sumed  as  can  be  conveniently  accomplished,  for  the  purpose  of 
preserving  the  teath  or  droppings  of  the  sheep  from  being  wasted 
by  the  air  or  washed  off  by  rains.  The  furrowHslice  should  bir 
as  thin  and  shallow  as  possible,  in  order  to  keep  the  manure 
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lear   the    surface.      Very  early   ploughing  iff   not  considered 
idvantageous  to  the  succeeding  crop  of  barley,  as  the  land  is  apt 
to  become  hardened  by  Icmg  exposure  to  the  drenching  rains  of 
winter  and  the  droughts  of  spring.     To  avoid  this  casuaJty,  some 
good   Carmers  only  half  plough  or    rafter    the   early-fed    land, 
then  harrow  it  thoroughly  in  spring,  and  plough  it  into  broad 
stetches.    Those  who  adopt  the  former  method  of  clean-ploughing 
at  first,  and  sowing  on  the  stale  or  winter  furrow,  contend  that  a 
better  quality  of  grain,  and  as  much  of  it,  are  obtained  than 
when  the  land  is  softened  by  a  spring-ploughing ;  while  on  the 
contrary,  those  who  practise  the  latter  mode  say,  that  a  spring- 
ploughing  for  barley  is  a  better  preparation  for  the  subsequent 
crop  of  gras&     Both  parties,  however,  agree  that  those  portions 
of  the  hmd  which  are  folded  and  ploughed  in  spring,  produce  a 
better  crop  than  where  these  operations  have  been  performed 
early  in  winter.     Another  and  a  very  good  plan  is  to  plough  in 
winter,  scarify  or  grub  the  land  in  spring,  and  then  drill  the  seed 
with  a  machine  ;  or  the  seed  may  be  sown  on  the  winter  furrow 
and  then  grubbed  in.     In  either  case  a  gpod  tilth  is  obtained, 
while  at  the  same  time,  if  the  weather  be  droughty  at  the  time 
of  sowing,  the  use  of  the  grubber  does  not  open  up  or  dry  the 
land  so  much  as  a  clean  ploughing.     When  the  seed  is  drilled, 
8  or  10  pecks  are  sown ;  and  when  scattered  broadcast,  from  3  to 
4  bushels  are  employed;  and  the  produce  will   average  on  a 
feurm  of  medium  quality  of  light  land  about  36  bushels  per  acre. 
Grass  seeds,  consisting  of  perennial  ryegrass,  white  and  yellow 
dovers,  and  sometimes  a  little  cow-grass,  are  sown  broadcast  on 
^e  surface  after  the  barley  has  been  harrowed  in  and  a  good 
tilth  obtained.     It  is  a  good  plan  to  roll  the  land  quite  smooth 
hefore  small  seeds,  and  to  harrow  with  light  harrows  made  for 
the  purpose.     The  quantities  of  grass  and  clover  seeds  usually 
sown  to  an  acre  are  1  to  1^  bushel  of  ryegrass,  4  lbs.  of  white 
clover,  and  4  lbs.  of  yellow  clover,  for  sheep  pasture ;  and  for 
cattle,  the  same  quantity  of  ryegrass,  with  5  lbs.  of  white  clover 
and  3  to  4  lbs.  of  cow-grass. 

Third  and  Fourth  Years. —  Grass. — A  portion  of  the  first 
year's  grass  on  the  best  portions  of  the  land  is  reserved  for 
cutting  grass  and  hay,  and  the  remainder,  with  all  the  second 
year's  grass,  is  pastured  by  sheep  or  cattle,  or  both.  Where 
sbeep  only  are  kept,  the  breeding  ewes  and  young  lambs  are 
put  on  the  first  year's  grass,  as  being  better  for  milk  ;  and  the 
i^earing  stock,  consisting  of  hoggets,  is  pastured  on  the  second 
year's  grass.  Where  cattle  and  sheep  both  are  kept,  the  former 
occupy  the  better  portions,  and  the  latter  the  higher  and  more 
inferior  fields.  Six  ewes  with  their  lambs  consume  2  acres  of 
grass,  or  10  hoggets,  or  1  two-year-old  ox.      Upon  a  farm  of 
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480  acres,  farmed  on  the  five-course  shift,  there  will  he  192 
acres  of  grass.  About  40  acres  of  the  first  year's  grass  are  cut 
once  for  hay  and  soiling,  and  about  150  acres  pastured  throughout 
the  season.  Where  a  breeding  stock  of  ewes  are  kept,  but  no 
cattle  in  summer,  there  will  be  grass  for  240  ewes  with  their 
lambs,  and  for  320  hoggets.  The  after-grass  of  the  hay  is 
reserved  for  weaning  the  lambs  on.  The  hoggets  are  put  eariy 
on  turnips,  and  fed  oflF  before  New  Year.  From  this  it  will  be 
seen  that  the  saleable  produce  from  the  fiock  of  sheep  consists 
of  560  fleeces  and  320  fat  sheep.  Two  or  three  score  of  the 
best  of  the  ewe  hoggets  are  generally  retained  for  breeding,  but 
as  a  corresponding  number  of  old  fat  ewes  go  off,  the  results  will 
not  be  greatly  different,  although  in  our  calculations  we  should 
suppose  the  whole  of  the  hoggets  to  be  sold  fat  at  New  Year, 
The  stock  of  sheep  at  1st  October  will  consist  of  240  ewes,  820 
lambs  weaned,  and  320  hoggets  ready  to  be  put  on  turnips. 

Fifth  Year. — Oats, — This  crop,  which  is  sown  after  two-year- 
old  lea,  completes  the  rotation.  The  lea  is  ploughed  from 
Christmas  to  the  middle  of  February,  and  on  very  soft  soils  the 
press-roller  is  employed  to  consolidate  the  land  and  bury  the 
sods  more  effectually.  The  seed  is  sown  broadcast,  about  the 
middle  or  end  of  March,  and  covered  by  five  or  six  strokes  of 
the  harrows,  given  in  different  directions,  i.^.,  twice  by  the  ridge, 
twice  transversely  or  obliquely,  and  once  or  twice  by  the  ridge 
again.  The  quantity  of  seed  employed  varies  from  4  to  5  bushels 
per  acre,  and  the  produce  from  5  to  6  quarters  in  average  seasons* 
The  annual  produce  and  money  value  of  a  farm  of  480  acres 
of  light  land,  farmed  on  the  five-course  rotation,  is  nearly  as 
follows.  The  turnip  crop  is  supposed  to  be  consumed  one-half 
in-doors  by  cattle,  and  one-half  in  the  fields  by  sheep  : — 

96  acres  of  turnips  at  4/.  per  acre £384  0    0 

96       „      barley,  384  qrs.  sold,  or  4  qrs.  per  acre,  after 

deducting  seed,  26« 499  4*0 

150       „      pasture  grass,  at  405 300  0    0 

42       „       hay  and  cutting  grass,  at  80s 168  0    0 

96       „      oats  at  5^  qrs.  per  acre,  after  deducting  seed, 

or  528  quarters,  at  20« 628  0    0 

480  . 

Total £1879  4    0 

Credit  is  here  given  for  the  entire  produce  of  the  farm,  bofli 
as  regards  stock  and  corn  sold  off,  and  also  for  the  grass,  com, 
and  hay  consumed  by  horses.  We  shall  therefore  place  the  whole 
of  the  expenses  against  the  produce,  premising,  however,  tliat 
90Z.  is  the  cost  of  paying  and  maintaining  one  man  and  a  pair 
of  horses  for  a  year.  This  sum  includes  deteriorated  value  <^ 
horses,  estimated  at  3Z.  each  annually,  also  smiths,  saddlers,  and 
joiners'  work  in  repairing  ploughs,  harness,  carts,  &c. 
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(Mun  of  horses  and  six  ploughmen,  at  90/.  .     .     .  £540    0  0 

e  steward  or  OTerseer 40    0  0 

B  shepherd 30    0  0 

BcattleHnan 80    0  0 

olads    ..• 8000 

Dide  workers'  wages  for  spreading  manure,  hoeing  and 

oUiog  turnips,  &c 60    0  0 

iping  192  acres  of  com,  at  8s 76  16  0 

OS  purchased— cloTer,  rye-grass,  and  turnip-seed     .  40    0  0 

I  tons  of  guano,  or  an  equivalent 97  10  0 

It  and  taxes,  480  acres  at  30s 720    0  0 

Brest  on  capital  and  tenants'  profit 214  18  0 

£1879    4    0 

I  farm  of  this  description  the  quantity  of  manure  made 
[j  depends  entirely  on  the  proportion  of  turnips  drawn  oflF 
nsumed  along  with  the  straw.  Where  one-half  of  the  crop 
»nsumed,  the  manure-making  materials  will  be  as  follow : — 

Tods.  Cwta. 

icres  of  barley,        at    22J  cwts.  straw  per  acre,  give    M07  15 
„       oats,             at    27^     „             ,»               •      -       132      0 

.,       hay,  at    25       „  „  .     .         87  10 

„       grass  soiled,  at  100      ,,  ,.  .     .         60      0 

„       turnips,        at   15    tons  „  ,     .       720      0 

Total 1056    15 

consumption  of  these  materials  by  cattle  and  horses,  to 
may  be  added  the  com  consumed  by  the  latter,  which 
aount  to  about  35  cwts.  for  each  horse,  or  about  23  tons 
horses,  will  produce  866  tons  of  manure,  which  will 
I  9  tons  per  acre  for  the  whole  turnip  crop  ;  and  with  the 
2  cwts.  of  guano  or  its  equivalent,  the  produce  may  be 
calculated  at  15  tons  of  roots  per  acre.  By  using  oilcake 
ing  both  cattle  and  sheep  there  will  be  no  direct  gain, 
g  dung  will  be  far  richer,  better  crops  will  be  the  con- 
ce,  which  will  by-and-bye  tell  upon  the  manure  heap, 
;tead  of  having  only  9  tons  per  acre  to  apply  to  the  turnip 
;he  quantity  may  be  raised  to  15  tons  per  acre,  and  then 
m  may  be  said  to  be  almost  self-supporting.     If  we  can 

0  tons  of  roots  and  30  cwts.  of  straw  per  acre,  instead  of 
i  and  25  cwts.  respectively,  and  also  increase  the  clover 

1  a  corresponding  ratio,  the  amount  of  manure-making 
lis  on  a  farm  of  480  acres  would  be  raised  to  1365  tons, 
would  yield,  when  consumed  as  food  and  litter,  1092  tons 
1^,  or  more  than  11  tons  for  every  acre  of  green  crop  on  the 

A  generous  outlay  should  be  made  in  the  first  place  for 
lanure,  which,  by  forcing  a  bulky  crop  of  turnips,  affords 
?ans  of  enlarging  the  dung-heap ;  and  this,  again,  being 
1  to  the  next  crop,  is  itself  productive  of  a  still  further 
e ;  so  that  really  the  first  outlay  for  extra  manure  is  not 

XV.  1 


114  Liffht^Land  Farming* 

swallowed  up  by  the  crop  to  which  it  is  applied,  but  appears 
year  after  year  in  the  farmyard  dung  made  from  the  additional 
bulk  of  straw  and  roots  originally  produced. 

The  evil  in  the  five-course  rotation  is,  on  some  soils,  the  pre- 
valence of  fingers  and  toes  in  the  turnip  crop :  to  obviate  this,  two 
modes  may  be  adopted ; — either  the  land  must*  be  limed  every 
second  rotation,  or  the  rotation  itself  must  be  changed.  The 
former  plan  is  not  always  successful  in  curing  the  evil,  although, 
as  is  generally  admitted,  it  will  be  greatly  mitigated  thereby. 
The  second  mode  is  more  effectual,  but,  as  materially  changiDg 
the  rotation  of  a  farm  is  attended  by  great  inconvenience,  it  is 
not  often  adopted.  The  writer  has  succeeded  in  completely 
preventing  the  disease  by  occasionally  breaking  up  the  grass 
fields  after  they  have,  lain  only  one  year,  and  taking  a  crop  of 
potatoes  instead  of  a  second  year's  pasture:  thus,  1st,  grass 
pasture ;  2nd,  potatoes  ;  3rd,  either  wheat  or  oats  ;  4th,  turnips ; 
5th,  barley.  The  farm-yard  manure  which  would  otherwise 
be  applied  to  the  turnip  crop  is  laid  on  for  potatoes,  and  the 
turnip  crop  can  be  grown  by  artificial  manure ;  say,  2  cwts.  of 
guano  and  8  bushels  of  bones,  producing  a  far  better  and 
sounder  crop  than  those  fields  where  the  ordinary  management 
of  manuring  had  been  observed.  On  many  thin  soils,  long 
farmed  in  fives,  potatoes  have  probably  never  been  grown  in  the 
memory  of  man ;  and  this  crop  being  new  to  the  soil,  a  very 
good  produce  is  obtained  of  a  very  superior  quality,  and;  from  the 
dryness  and  soundness  of  the  soil,  generally  very  free  Jrooi 
disease.  By  interpolating  a  potato  crop  into  a  five-course  io 
this  way,  both  the  turnip  and  grass  crops  are  improved,  and  u 
these  are  the  restorers  of  fertility,  the  general  good  effect  is 
greatly  increased.  The  same  plan  can  be  adopted  on  thin  ]bdA 
farmed  in  a  six-course,  by  taking  potatoes  after  the  second 
year's  pasture.;  and,  as  in  this  case  there  is  generally  a  con'- 
siderable  accumulation  of  sods  or  vegetable  matter,  large  crop* 
can  be  raised  with  a  small  amount  of  manure.  Of  course,  it  ii( 
not  meant  that  upon  a  large  farm  of  500  acres,  or  so,  the  whote 
of  the  grass  would  be  broken  up  after  having  lain  one  year  and 
be  cropped  with  potatoes,  because  this  would  occasion  great 
disturbance  in  the  general  economy  of  the  farm ;  but  20  or  25 
acres  could  be  so  treated  every  year  on  such  fields  as  had  mani- 
fested a  tendency  to  produce  fingers  and  toes  in  the  turnip  crop. 
Wherever  there  is  a  market  for  the  sale  of  potatoes  this  plan  is 
well  worthy  of  being  adopted,  as  the  crop  itself  will  generally  be 
remunerative,  and  sometimes  extraordinary ;  so,  at  the  same  time, 
the  additional  outlay  for  artificial  manures  is  exceedingly  trifling, 
when  compared  with  the  advantages  derived  both  by  the  turnips 
and  grass  crops  from  thus  varying  the  crops  of  the  rotation. 
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Norfolk  five-course  shift  is  not  materially  different  from 
lich  is  known  as  the  Northumberland  rotation.  In  the 
county  wheat  is  better  adapted  to  the  climate  than  oats, 
nee  we  find  the  former  taking  the  place  of  the  latter  after 
ars'  grass,  while  the  other  crops  are  exactly  the  same.  This 
Q  is  not,  however,  so  well  adapted  to  dry  soils  situated  in 
L  climate  as  it  is  for  those  where  there  is  plenty  of  moisture 
air.  In  the  former  case  the  drought  bums  up  the  pasture, 
tion  is  checked,  and  no  accumulation  of  vegetable  matter 
place  in  the  soil ;  in  the  latter,  the  constant  dampness  of  the 
»ps  the  grass  green  and  growing,  however  bare  it  may  be 
^d  ;  and  the  formation  of  root-fibres  beneath  the  surface 
being  checked,  the  soil,  after  two  years'  pasture,  when 
led  up,  presents  a  close  network  of  vegetable  fibres,  whose 
[uent  decomposition  not  only  fertilises  the  soil  but  renders 
e  attractive  and  retentive  of  moisture.  The  light  lands  on 
[>rfolk  sands  do  not  improve  in  anything  like  the  same 
>y  pasturage  as  those  of  the  west  of  England  or  Scotland, 
the  sand  land  of  Cheshire,  which  is  very  similar  to  that  of 
Ik,  and  is  also  found  resting  upon  marl  as  in  Norfolk, 
excellent  grazing  ground  for  dairy-cows ;  whereas,  in  the 
1  county,  any  attempt  to  convert  this  kind  of  land  to  the 
purpose  would  be  ruinously  abortive.  Hence  it  is  the  dif- 
e  of  climate  that  has  made  the  one  a  corn  and  root  district, 
the  other  is  mostly  in  grass.  It  may  be  asked  why  a 
r  like  Norfolk,  producing  unimpeachable  crops  of  turnips, 
uiched  thereby,  should  only  yield  a  small  growth  of  pasture 
which  is  also  considered  by  some  to  be  rather  exhausting 
soil  than  otherwise  ?  The  solution  of  the  anomaly  is  to 
md  in  the  fact  that  the  turnip  plant,  when  well  manured, 
y  developes  a  large  area  of  leaves,  which  collect  moisture 
the  dews  and  morning  mists  even  of  a  very  dry  atmo- 
;,  and  store  it  up  for  use  during  the  heat  of  the  day ; 
as  the  short  spikelets  of  rye-grass  and  the  small  leaves  of 
lite  clover  not  only  collect  a  much  smaller  quantity  of 
ire,  but  it  is  also  much  more  rapidly  evaporated  than  it  is 
he  leaves  of  the  turnip  or  mangold  wurzel.  The  practice 
iculture  on  the  light  soils  of  Norfolk  is  plainly  the  result 
:ural  causes  operating  for  generations  in  the  observations 
tperience  of  her  farmers,  and  hence  has  arisen  the  four- 
',  or  Norfolk  system  of  husbandry,  so  well  known  as  to  be 
ar  to  every  farmer,  however  limited  his  researches  may 
3een  into  the  a^icultural  literature  of  this  county. 
;  Norfolk  farmer  wages  a  continual  war  with  the  natural 
'antages  of  the  climate :  his  rotation  is,  1st,  turnips, 
V  manured  ;  2nd,  barley  ;  3rd,  clover ;  4th,  wheat.     Half 
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the  tamips  are  consumed  on  the  soil  and  the  other  half  in  the 
house ;  but  in  addition  to  this,  the  cattle  receive  on  an  average 
about  8  lbs.  of  oilcake  per  day ;  and  although  the  profit  of  tlus 
system  is  not  to  be  obtained  from  the  cattle,  it  is  found  in  the 
richness  of  the  manure,  without  which  good  crops  of  wheat, 
barley,  and  clover  could  not  be  got  in  Norfolk.  The  turnip  crop 
is  at  first  a  losing  crop ;  but  being  the  principal  manure  maker, 
this  loss  is  paid  back  with  interest  by  the  succeeding  crops,  just 
in  proportion  to  the  care,  attention,  and  liberal  cultivation  be- 
stowed on  it.  Other  things  being  equal,  a  large  crop  of  turnips 
is  looked  upon  as  the  sure  harbinger  of  a  sequence  of  good  com 
and  clover  crops  during  the  remainder  of  the  rotation. 

The   four-course  rotation  has,  however,  its  evils,  especially 
when  applied  to  light  soils,  for  both  the  turnip  crops  and  clover 
crops  are  repeated  too  closely.    Marling  has  assisted  the  turnips^ 
but  for  the  clover  there  is  no  help  except  in  the  substitution  of 
another  crop,  or  in  lengthening  out  the  rotation  by  a  new  sequence 
of  crops.      The  six-course  might  be  advantageously  tried,  or 
clover,  wheat,  mangold,  oats,  turnips,  barley.     By  the  four-course 
a  fourth  of  the  land  requires  to  be  dunged  annually,  but  on  the 
six-course  one-third  must  be  manured  ;  the  latter  is,  however,  » 
more  manure-making  rotation,  for  we  have  one-third  of  the  land 
in  roots,  one-sixth  only  in  clover,  and  one-half  in  com,  and  in  addi- 
tion the  turnips  and  clover  crops  would  be  greatly  improved.   The 
two  rotations,  say,  in  a  480-acre  farm,  may  be  contrasted  thus : — 

Four- Course,  ^0011 

120  acres  of  turnips,  16  tons  per  acre,  one-half  drawn  hoaie     •  900 

120       „      barley,  22icwts.  of  straw 136 

40       „      clover  mown,  30  cwt 90 

120       „       wheat,  25  cwt 160 

Total 1276 

Allowing  50  tons  of  straw  for  litter  and  fodder  to  horses,  this 
leaves  235  tons  for  fodder  and  litter  to  cattle,  or  1  ton  of  straw 
to  every  3  tons  17  cwts.  of  roots  nearly. 

Six- Course,  ^^^^ 

40  acres  turnips,  consumed  in-doors,  18  tons  per  acre  .     .     .  720 

40      „    ditto      consumed  in  ttie  field 

80      „    barley,  straw  25  cwts.  per  acre 100 

30      „    clover,  straw  40  cwts.        „            60 

10      „    ditto,  soiled,  straw  160  cwts.  per  acre 80 

40      „    ditto,  fed  off 

80      „     wheat,  straw  27J  cwts.  per  acre 110 

20      „    vetches,  sown  at  different  times,  and  fed  oH'    .     .     . 

20      ,,    partridge  peas,  straw  30  cwts 80 

40      ,,    mangold,  20  tons  per  acre 800 

80      ,,    oats  or  wheat,  27  i  cwts.  per  acre 110 

Total 2010 
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Allowing  50  tons  of  straw,  as  before,  for  fodder  and  litter  to 
drses,  there  remain  300  tons  of  straw  to  be  consumed  along 
ith  1520  tons  of  roots,  or  1  ton  of  straw  to  every  5  tons  of  roots, 
r  20  lbs.  of  the  one  to  100  lbs.  of  the  other,  which  is  sufficient 
rith  care  and  attention.  The  dung  made  from  these  materials 
i^ill  be  nearly  1350  tons ;  and  if  to  this  we  add  that  of  the  horses, 
stimated  at  8  tons  each  for  12  horses  »=  96  tons,  the  whole 
imount  will  be  1446  tons,  or  upwards  of  2000  cubic  yards. 

Comparing  the  money-value  of  the  two  systems,  the  result 
•rill  stand  thus : — 

Four- Course  Rotation, 

120  tons  of  turnips,  after  deducting  seed,  4/.  per  acre     £480  0  0 

120  acres  of  barley,  at  4  qrs.  per  acre,  480  qrs.      .     .       632  0  0 

40       „       hay  and  for  soiling,  at  5/. 200  0  0 

60       „       fedoff,  2iL 120  0  0 

120       y,       wheat,  diqrs.,  after  deducting  seed,  at  45<.    877  10  0 

£2309  10    0 
Six*  Course. 

80  acres  of  turnips,  at  4/.  16« £384 

80       „      barley,  at  A\  qrs.  360  qrs.  26«.  468 

40       n      bay  and  soiling,  6/.  10^.  4d.      .  260 

40       „      fed  off,  at  3?. 120 

80       „      wheat,  3^  qrs.  280  qrs.  45^.      .  630 

40       „      mangold,  at  5/.  10« 220 

20       „      vetches,  at  5/. 100 

20       „      pease,  at  3  qrs.  per  acre,  60  qrs. 

at  30s 90 

80       „      oats,  5i  qrs.  440  qrs.  at  20«.     .  440 

£2712 

No  one  who  has  tried  the  two  systems  will  think  that  the  com- 
parison made  above  is  too  favourable  to  the  six-course  rotation, 
't  is  possible  that  the  produce  may  be  estimated  too  high  in 
ooth  cases,  but  the  relative  proportions  will  be  found  on  trial  to 
^  tolerably  correct.  The  great  merits  of  the  six-course  are  its 
giving  greater  scope  for  making  manure,  and  consequently  a 
heater  fertility  of  soil,  together  with  the  longer  period  between 
|fae  crops  of  turnips  and  of  clover,  thus  avoiding  fingers  and  toes 
^n  the  former  and  sickness  in  the  latter.  The  expense  of  culti- 
vation is  not  greatly  diflFerent,  as  in  both  cases  we  have  the  same 
dumber  of  acres  in  root  crops. 

The  cultivation  of  the  different  crops  on  sandy  land  need  not 
"c  detailed  at  any  great  length  here,  as  these  may  be  gathered 
'rom  what  has  already  been  said  when  treating  of  chalky  and 
^hinstone  soils.  A  few  words,  therefore,  on  each  of  the  divisions 
^ill  be  sufficient. 

Turnip  Crop, — On  these  sandy  soils  the  greatest  enemy  we 
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have  to  contend  with  is  drought,  and  every  means  should  there- 
fore be  taken  to  retain  the  moisture.     If  the  land  intended  for 
turnips  is  foul,  it  should   be  scarified  after  the  grain  crop  is 
removed,  then  well  harrowed,  and  the  stubble  and  couch  carted 
off  and  mixed  with  fermenting  dung,  which  may  be  afterwards 
applied  to  the  turnip  crop.     The  land  is  then  ploughed  about  5 
inches   deep   and   left  till  spring,  when    it   is   cross-ploughed, 
harrowed,  rolled,  and  further  cleaned.     All  future  cultivadon 
before  sowing  should  be  done  with  a  grubber,  in  order  to  prevent 
evaporation,  which  would  be'  otherwise  very  rapid  if  the  soil 
were  turned  over  by  the  plough.     The  seed  is  then  sown  on  the 
flat,   in-20  inch  rows,  along  with,  but  not  in   contact  with,  a 
mixture  of  guano  and  dissolved  bones,  taking  the  precaution) 
however,  to  have  a  sprinkling  of  earth  between  the  manure  and 
seed.     When  a  sufficiency  of   farmyard  manure  cannot  be  got 
to  lay  on  the  land  in  winter,  the  best  plan  tp  adopt  is  to  have 
it  very  well  made,  and  to  plough  it  down  and  mix  thoroughlj 
with  the  soil  before  sowing ;  and  in  order  to  keep  out  the  drought 
the  land  should   be  harrowed  with  light  harrows  and  rolled  as 
the  ploughing  proceeds.     The  seed  and  light  manure  are  then 
sown  as  before.     When  it  is  desired  to  have  all  the  manure  in 
rows  under  the  seed,  the  following  plan  may  be  adopted : — The 
dung  is  laid  down  in  small  heaps  in  parallel  rows  in  the  direc- 
tion in  which  the  land  is  to  be  ploughed.     Two  ploughs  atart 
to  work  on  one  side  of  the  field,  and  the  manure  is  placed  in 
the   open  furrow  behind  the  first  plough,  and  this  is  covered 
by  the  second  one.     The  turnip  sower  goes  behind,  having  * 
coulter  only  on  the  offside,  and  set  so  as  to  drill  the  seed  and  light 
manure  exactly  above  the  farmyard  dung  already  placed  in  the 
furrow,  and  which  has  been  covered  up  by  the  second  plough* 
If  the  turnip-sower  does  not  sow  both  seed  and  light  manure  9X 
the  same  time,  the  latter  can  be  sown  by  the  hand  above  the 
dung.     By  this  mode  the  land  is  ploughed,  manured,  and  8OW0 
simultaneously,  and  the  plants  when  up  will  stand  in  rows  equ»l 
to  the  breadth  of  two  furrows,  or  from  18  to  20  inches.     It  i^ 
more  adapted  for  small  farms  than  for  large  ones.     The.  zS^et 
management  of  the  turnip  crop  need  not  be  further  detailed* 
and  we  need  only  add  that  on  all  sandy  soils  where  the  fin^ 
particles  are  apt  to  blow  about  with  the  wind  and  stick  amongat 
the  leaves  of  the  turnips,   and  thus  be  inadvertently  eaten  \xf 
sheep,  the  best  way  is  to  pull  the  whole  crop,  top  and  tail  them^ 
place  that  portion  to  be  consumed  on  the  land  in  two  cartload-** 
heaps,  cover  with  straw,  and  then  with  a  slight  covering  of  earthy 
leaving,  however,   a  small  funnel  at  top  and  bottom  to  preven^^ 
heating.     This  can  be  easily  done  by  drawing  out  a  wisp  of  th^ 
straw. 
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Barley  Crop, — As  fast  as  the  land  is  teathed,  it  is  lightly 
oughed  into  12-yard  stetches,  and  in  spring  it  is  grubbed  or 
arified  to  mix  the  teath  thoroughly  with  the  soil.  The  seed  is 
en  drilled  across  or  in  the  line  of  the  first  ploughing  at  the 
te  of  2^  to  3  bushels  per  acre,  then  harrowed  lightly,  the  seeds 
wn  broadcast,  and  covered  by  one  turn  of  a  set  of  grass-seed 
irrows.  Another  mode  of  cultivation  very  suitable  for  light 
ils  is  to  scarify  the  land  instead  of  ploughing  it  after  the  fold, 
en  to  plough  and  press-roll  it  in  spring,  sowing  the  seed  at  the 
me  time  by  a  machine  attached  to  and  drawn  by  the  axle  of 
e  presser ;  or  where  such  an  apparatus  is  not  attached,  the  seed 
Bty  be  sown  broadcast,  and  as  the  greater  proportion  of  it  falls 
to  the  channels  made  by  the  presser-wheels,  the  young  plants 
ill  come  up  in  rows  the  same  as  if  the  seed  had  been  drilled  in. 
'hen  the  crop  is  ripe  the  usual  way  in  the  south  is  to  mow 

with  the  scythe,  but  in  the  north  it  is  thought  mu6h  more 
tisfactory  to  bind  it  into  sheaves  and  set  these  up  in  stooks. 
bere  is  thus  less  chance  of  sprout  and  more  conveniency  for 
rting,  stacking,  and  threshing. 
The  subsequent  clover  crop  is  partly  mown  and  partly  fed  off. 

there  be  plenty  of  litter  through  the  summer,  a  large  proportion 

the  crop  may  be  consumed  in-doors  by  cattle,  so  as  to  increase 
e  manure  heap,  and  the  remainder  fed  off;  but  those  propor- 
>ns  will  be  regulated  by  the  conveniences  which  each  farmer 
IS  in  respect  to  accommodation  and  litter. 

Wheat  Crop, — That  portion  of  the  land  where  the  clover  has 
jen  mown  off  should  be  manured  with  8  to  10  cartloads  of 
ing  per  acre  after  harvest,  and  the  whole  clover  break  should 
en  be  ploughed  and  press-rolled,  and  sown  exactly  as  in  the 
se  of  the  barley  crop.  Light  land  should  not  be  much  or 
Jeply  ploughed,  and  one  ploughing  followed  by  a  heavy  press- 
ller  will  make  a  finer  and  mellower  seed-bed  than  can  be  at- 
ined  in  any  other  way.    The  rows  of  wheat  should  be  skim-hoed 

spring,  and  when  th«  crop  is  ripe  it  may  be  either  mown  or 
&ped,  but  in  either  case  bound  up  in  sheaves  and  placed  in 
ooks  of  12  to  14  sheaves  each,  and  when  dry  carried  to  the 
trd  and  stacked  in  round  stacks,  as  in  the  north  of  England  and 
^tland.  A  round  stack  is  more  convenient  for  building  and 
itching  than  the  square  or  oblong  one,  because  the  builder  is 
Ways  within  reach  of  a  sheaf  pitched  to  the  middle  of  the  stack, 
id  at  the  same  time  always  at  equal  distances  from  it,  while 
>e  man  who  pitches  has  a  shorter  distance  to  throw  the  sheaves 
an  on  an  oblong  or  square  rick.  This  completes  the  work  of 
e  four-course  rotation,  but  if  sixes  be  adopted  then  a  mixed 
op  of  mangold,  vetches,  potatoes,  or  peas  follows  the  wheat 
op. 
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Mangold  Crop. — ^The  land  is  scarified  after  harvest,  and  then 
prepared  the  same  as  for  turnips.  If  dunged  in  winter,  the 
mangold-seed  is  dibbled  in  April,  in  27-inch  rows,  and  from  12 
to  13  inches  apart  in  a  lineal  direction,  at  the  rate  of  7  lbs.  to  the 
acre.  If  the  land  is  dunged  at  sowing-time  the  fannyaid 
dung  should  be  ploughed  under  every  third  furrow,  and  the  seed 
should  be  dibbled  above  it.  When  artificial  manures  are  super- 
added, they  may,  in  the  case  of  the  land  being  dunged  on  the 
stubble,  be  dibbled*  under  the  seed  by  making  a  hole  with  a  gar- 
dener's trowel,  throwing  in  a  pintful  of  guano,  dissolved  bcoes, 
and  fine  mould,  mixed  together,  then  a  little  earth,  and  placing 
2  or  3  seeds  above  it,  and  lightly  covering  it  and  pressmg  the 
surface  down  with  the  foot.  This  is  a  tedious  process,  but  it 
produces  the  best  crop.  In  those  cases  where  the  whole  of  the 
manure  is  applied  at  sowing-time,  the  farmyard  dung  should  be 
very  small,  made  so  that  it  may  not  keep  the  soil  too  open  and 
thus  admit  the  drought.  It  is  ploughed  under  the  third  farrow, 
and  so  also  is  the  artificial  manure,  which  is  sown  above  the  dong 
by  the  hand.  The  seed  is  then  dibbled  exactly  above  the  mamne 
about  an  inch  from  the  surface,  and  the  land  should  then  be 
rolled  to  compress  the  surface  and  keep  out  the  drought.  The 
young  plants  when  up  are  singled  by  the  hand,  and  all  blanli 
filled  up  by  dibbling  the  young  plants  as  soon  as  they  are  drawa 
When  the  crop  is  matured  the  roots  are  pulled,  denuded  of  their 
leaves,  and  stored  partly  in  clamps  or  banks  in  the  field  to  be 
consumed  by  sheep,  or  carted  home,  and  housed  or  stored  between 
parallel  rows  of  hurdles  thatched  above  and  also  at  the  sides  and 
ends  to  keep  out  rain  and  frost.  The  leaves  are  given  to  store 
sheep,  milch  cows,  or  young  cattle.  The  roots  steered  in  the 
field  are  sliced  down  and  given  to  sheep  along  with  bean  meal, 
which  prevents  scouring. 

Vetches  and  Rye. — ^This  crop  should  be  sown  partly  before 
winter  and  partly  in  spring,  at  five  or  six  different  sowings,  lO 
that  there  may  be  a  succession  of  green»food,  which  may  eitb^ 
be  ate  off  or  consumed  in  the  house.     It  should  always  be  sown 
on  the  cleanest  of  the  land,  and,  unless  the  land  be  quite  free 
from  couch,  it  should  not  be  sown  with  vetches  at  all.    To 
insure  a  good  crop,  a  mixture  of  guano  and  superphosphate 
should  be  drilled  in  along  with,  but  not  in  close  contact  widi, 
the  seed,  as  all  leguminous  seeds  are  easily  injured  by  pungent 
manures.     The  best  way  probably,  in  sowing  spring  vetdies, 
is  to  plough  the  land  in  winter  with  a  close,  neat  furrow,  then 
harrow  down  in  spring,  sow  the  special  manures  broadcast,  grab 
in,  and  then  drill   the  seed  at  eight  inches.      Winter  vetches 
should  receive  a  dose   of  well-made  farm-yard  dung  to  carry 
them  pretty  vigorous  through  the  winter  and  to  insure  an  early 
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rop  in  spring.  As  soon  as  the  earliest  portions  of  the  crop  are 
d  off  or  mown  the  land  should  be  scarified  and  sown  with 
ipe  or  mustard  for  further  keep  for  sheep  ;  and  if  both  the  vetch 
emI  subsequent  crop  be  ate  off  by  sheep  the  land  will  be  so 
ariched  as  to  be  able  to  grow  a  crop  of  wheat — ^the  second 
uring  the  rotation. 

Potato  Crop. — This  crop  is  seldom  grown  in  Norfolk,  but  in 
lany  sandy  districts  may  be  cultivated  very  profitably.  The  best 
lode  of  doing  so  in  these  dry  sandy  soils  is  as  follows  : — ^The 
ind  is  ploughed  and  half  dunged  in  winter,  cross-ploughed  and 
rorked  fine  early  in  spring,  then  laid  off  into  5^  or  6  yard 
tetches  by  single  furrow  lines ;  along  these  lines  a  half  manuring, 
\y  6  tons  of  manure,  are  deposited  in  small  heaps.  The  land  is 
len  ploughed,  and  the  dung  and  potato  sets  placed  in  every 
lird  furrow.  Three  ploughs  work  after  each  other,  4  women, 
aving  each  an  equal  length  of  land,  place  the  sets^  and  an  equal 
umber,  similarly  placed,  carry  the  manure  from  the  heaps  and 
pread  it  above.  The  next  bout  of  the  ploughs  covers  sdl  up, 
ad  so  the  work  proceeds  with  great  regularity  and  expedition. 
Lbout  a  week  before  the  plants  are  expected  to  come  to  the 
urface  the  land  is  well  harrowed,  which  loosens  and  kills  all 
tirface  weeds.  The  subsequent  working  consists  in  horse-hoeing, 
and-boeing,  and  earthing  up. 

JPea  Crop. — The  cultivation  of  peas  need  not  be  particularised 
ere,  as  it  consists  in  preparing  the  land  as  for  vetches,  and 
rilling  the  seed  in  16-inch  rows.  As  soon  as  the  crop  is 
amoved  the  land  should  be  scarified  and  cleaned. 

Oats, — If  oats  follow  any  part  of  the  land  after  mangold, 
otatoes,  or  peas,  it  is  best  to  sow  them  after  the  latter.  The 
ultivation  is  the  same  as  for  barley,  and  the  best  sorts  to  sow 
pon  light  sandy  land  in  an  arid  climate  are  what  are  called 
ammon  or  late  oats  by  Scotch  farmers.  The  best  of  these  is 
he  late  Angus  variety,  which  yields  a  large  bulk  of  straw  and 
las  a  large  and  rather  coarse  grain,  very  well  adapted  for 
ceding  horses  with.  Tartarian  oats  are  much  cultivated  on 
he  light  soils  of  England,  but  we  prefer  the  late  white  sorts, 
rhich  are  less  affected  by  drought  and  do  not  easily  shed  their 
eeds  in  high  winds.  This  grain  crop  completes  the  six-course 
otatiori,  and,  if  well  managed,  the  land  will  both  be  clean  and 
n  good  condition.  When  that  portion  of  it  which  was  in 
oangold,  vetches,  &c.,  comes  round  for  the  same  crops  again,  the 
oangold  should  be  grown  in  that  part  occupied  by  the  vetches, 
kc,  and  vice  versa.  By  this  meims,  if  one  half  of  this  division 
►nly  is  in  mangold,  this  crop  will  not  recur  oftener  than  every 
welve  years  upon  the  same  portion. 

It  is  often  very  difficult  to  change  a  rotation  from  fours  to 
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sixes  in  consequence  of  the  arrangement  of  the  fields,  except 
by  a  great  deal  of  cross*cropping,  which  is  always  injurious  to 
the  land.  A  four-course  farmer,  therefore,  who  wishes  to  take 
a  longer  course,  can  more  easily  adopt  that  of  eight  years  than 
six.  Thus  turnips,  barley,  clover,  wheat,  may  be  enlai^ed  to 
barley,  clover,  wheat,  turnips,  wheat  or  barley,  vetches,  oati. 
By  this  rotation  no  disturbance  of  the  relative  crops  will  be 
occasioned — all  that  is  necessary  being  to  divide  each  field  into 
two,  so  as  to  have  eight  divisions  instead  of  four.  The  breadth 
of  clover  is  greatly  curtailed,  but  instead  of  it  there  is  one  divi- 
sion in  vetches  which  will  supply  a  large  amount  of  green  food, 
while  at  the  same  time  the  clover,  from  being  eight  years  apart, 
will  yield  nearly  a  half  more  bulk  than  by  the  foiu^-coorse 
rotation. 

Farming  on  LigM  Peaty  Soils. — ^These  soils  are  mostly  found 
in  Ireland  and  Scotland,  and  although  the  fens  of  England  may 
be  said  to  be  of  a  kindred  nature,  still  the  practice  of  claying 
has  so  much  altered  their  texture,  that  they  do  not  properly  come 
under  that  description  of  land  which  forms  the  subject  of  thif 
essay.  A  fortunate  combination  of  circumstances,  aided  by 
engineering  and  agricultural  skill,  have  made  our  fens  the 
wonder  and  admiration  of  all  who  have  seen  the  immense  crops 
every  year  produced  upon  them.  Engineering  skill  has  cwn- 
pletely  drained  the  lowest  levels,  and  agricultural  enterprise 
and  industry  have  altered  the  texture  of  the  land  by  turning  it 
upside  down  and  claying  the  surface.  The  good  effects  of  these 
operations  have  been  greatly  increased  by  the  nature  of  the 
climate,  which  is  so  dry  as  to  render  the  cultivation  of  wheat 
not  only  practicable  but,  in  some  seasons,  highly  profitable.  It 
is  not  therefore  the  wheat-growing  fens  of  England  but  the  light 
peaty  soils  of  Ireland  and  Scotland  to  which  the  following  re^ 
marks  must  be  held  to  refer. 

These  soils  are  of  very  different  qualities  and  texture,  and 
vary  from  a  poor  light  brown  vegetable  mould  to  a  deep,  rich, 
black  earth.  The  former  is  the  product  of  the  decomposition 
of  heather  bogs  which  have  been  drained,  and  the  latter,  which 
is  of  comparatively  small  extent,  of  water-fed  grasses,  rushes,  Ac, 
and  generally  situated  in  the  bottoms  of  valleys,  at  the  bottoms 
of  hills  on  the  primitive  formations.  Heather  bogs,  on  the 
contrary,  are  frequently  found  forming  large  tracts  of  rather 
elevated  land,  such  as  the  bog  of  Allen  in  Ireland  and  MoM- 
Meam  or  Maren  in  Scotland,  Much  of  these  bogs  are  utterly 
worthless  for  arable  cultivation,  but  when  drained  and  limed 
they  will  produce  a  considerable  quantity  of  coarse  grass,  which 
will  rear  young  cattle  and  horses.  Those  portions  which  are 
near  the  outskirts  of  these  bogs  pas^  into  a  more  earthy  soil, 
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swards  its  junction  with  the  clayey  or  gravelly  land  of  the  dis- 
rict.  On  these  better  portions  arable  cultivation  becomes  prac- 
icable  and  profitable. 

Rotation  for  Light  Peaty  Soils. — The  best  rotation  in  a  moist 
limate    is,    1st,  turnips;    2nd,  rye;    3rd,  4th,  and   5th,   grass 
pastured ;  and  6th,  oats.     Before  adopting  any  rotation,  however, 
t  is  necessary  to  get  the  vegetable  matter  into  an  advanced  state 
f  decomposition.     The  land  should  therefore  be  drained,  and  if 
ery  rough  with  heather,  pared    and    burnt,    and  then  limed. 
Iiese  operations   will  occupy  a  whole    year — the  draining  in 
winter,  the  paring  and   burning  in  summer,  and  the  liming  in 
utunin.     The  lime  and  ashes  being  spread  over  the  surface,  the 
Mid  is  ploughed  rather  shallow,  and  left  till  spring,  when  it  is 
Toss-ploughed  and  worked  down  to  a  fine  tilth,  and  afterwards 
idged  up  and  sown  with  yellow  turnips,  manured  with  a  mixture 
»f  bones  and  superphosphate  at  the  rate  of  12  bushels  of  the 
brxner  and  2^  cwt.  of  the  latter  per  acre.     The  manure  should 
>e  sown  broadcast  over  the  drills,  and  covered  by  splitting  these 
«rith  a  double-mould  plough.    The  after  cultivation  of  the  crop 
deed  not  be  detailed,  as  it  has  already  been  noticed,  and  is  much 
the  same  on  all  kinds  of  light  land.     Two-thirds  at  least  of  the 
crop  should  be  consumed  on  the  ground  by  sheep.     The  land  is 
afterwards   ploughed  up  shallow  and  press-rolled,  and  so  left 
till  spring,   when,  it  is  sown  with  Tartarian,  sandy,  and  potato 
oats.     Next  year  the  crop,  after  the  oats,  should  be  rape  and 
mustard  sown  at  different  times,  and  manured  with  a  mixture  of 
guano  and  superphosphate,  and  fed  off  during  the  latter  end  of 
summer  and  autumn.     The  next  crop  is  rye,  which  should  be 
dunged  with  farmyard  manure  to  supply  silica  for  the  straw,  or 
if  a  gravel  or  sand-pit  be  near,  the  whole  surface  of  the  land 
should  be  laid  over  with  it.     The  rye  is  sown  eany  in  spring, 
and  a  mixture  of  yellow  and  white  clover,  ryegrass,  Timothy,  and 
meadow  foxtail  sown  along  with  it.      The  land  then  remains 
three  years  in  grass,  pastured  every  year,  and  wtien  broken  up 
the  six-course  rotation  mentioned  at  the  beginning  of  this  section 
^y  be  adopted.     If,   however,  the  turnip  crop  should  at  any 
^me  show  symptoms  of  finger  and  toe,  it  should  be  omitted  from 
fhe  rotation  for  one  course,  and  rape  and  mustard  substituted  in 
1^  place.      No  subsequent  liming  should  be  given  for  a  very 
long  period,  because  it  softens  the  land  too  much  and  renders 
If  unfit  for  oats,  which  is  the  principal  grain-crop  of  the  rota- 
tion ;  and  when  it  is  deemed  necessary  to  apply  lime  in  order  to 
^d  in  keeping  the  land  clean,  it  should  be  laid  on  in  very  small 
doses,  and  immediately  after  the  oat-crop,   and  when  preparing 
for  turnips.     The  reason  why  rye  is  recommended  as  the  pre- 
vious crop  to  the  grass  is,  that  it  stands  well,  and  allows  the  seed 
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to  vegetate  freely  and  obtain  a  good  hold  of  the  ground  before 
the  crop  is  cut. 

On  black  rich  boggy  soils  the  system  of  cultivation  does  nol 
materially  diflFer  from  that  already  detailed,  only  we  may  witli 
safety  permit  the  grass  to  lie  two  years  only.  The  writer  hai 
found  by  a  rather  long  and  extensive  experience  that  grain  crop 
even  on  rich  peaty  soils  are  greatly  increased  in  quantity  an( 
quality  by  an  application  of  farmyard  manure.  The  opinio 
that  this  sort  of  treatment  would  render  the  straw  soft  and  liabl 
to  fall  is  very  prevalent,  but  so  far  as  the  writer's  experience  goi 
the  very  opposite  is  the  result.  One  instance  may  oe  mentione 
as  an  illustration.  A  piece  of  deep  black  boggy  land  was  sow 
with  vetches,  which  were  manured  with  dissolved  bones  ar 
guano.  The  crop  was  a  poor  one,  having  been  injured  by  boa 
frost  in  the  early  part  of  summer.  After  the  removal  of  tl 
vetches  one  portion  of  the  land  was  top-dressed  with  rotten  roc 
— the  rough  brown  sand  of  the  amygdaloid  rock  of  the  trap  fo 
mation — at  the  rate  of  500  loads  per  acre.  Another  portion  wi 
manured  with  twelve  loads  of  farmyard  dung,  and  the  whole  wj 
sown  with  oats.  The  crop,  after  the  rotten  rock,  was  much  roo 
fallen,  and  the  straw  was  soft,  while  that  after  the  dung  was  tal 
stout,  and  yielded  nearly  twice  as  much  grain.  This  is  not  mei 
tioned  to  disparage  the  use  of  sand  or  gravel  on  peaty  soils, 
in  the  above  case  the  rotten  rock  had  too  short  time  to  act,  b 
to  show  that  an  application  of  farmyard  manure,  instead 
softening  the  straw,  had  the  effect  of  making  it  stiffer.  On  su* 
soils,  therefore,  it  will  be  found  highly  advantageous  to  grow  tl 
turnip  crop  with  bones  and  guano,  eat  one-half  of  the  crop  ( 
by  sheep,  then  sow  oats  or  ryegrass  seeds  manured  with  t( 
tons  of  well-made  farmyard  dung.  The  grain  crop  will  be 
very  large  one,  and  the  land  will  carry  an  abundant  growth 
grass  during  the  two  following  years. 

The  best  means  of  improving  the  texture  of  peaty  soils 
claying,  but  unfortunately  clay-marl  is  not  found  to  any  exte 
anywhere  except  in  the  English  fen  districts.  The  next  be 
material  is  sharp  sand  or  gravel,  which,  when  laid  on  the  surfai 
of  grass,  has  the  effect  of  causing  the  white  clover  to  sprii^  t 
with  renewed  vigour.  As  sand  sinks  very  rapidly  into  peal 
soils,  it  should  never  be  ploughed  in,  but  merely  harrowed,  an 
kept  as  near  the  surface  as  possible.  The  land  should  therefo) 
be  ploughed  very  shallow  for  many  years  after  an  application  < 
sand,  in  order  to  keep  it  as  long  as  possible  near  the  surface. 
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/.^On  Finger  and  Toe  in  Root  Crops.  By  James  Buckman 
F.G.S.,  F.L.S.,  Professor  of  Geology  and  Botany,  Roya 
Agricultiiral  College,  Cirencester. 

Thb  so-called  disease  of  Finger  and  Toe  in  root  crops  is  a 
Babject  which  has  for  a  long  time  occupied  the  attention  of  those 
connected  with  agriculture,  but  apparently  without  at  all  settling 
the  questions  as  to  its  nature  and  origin,  as  we  find  that  up  to 
the  present  time  one  section  of  practical  men  hold  the  opinion 
that  the  malformation  of  the  root,  which  has  given  rise  to  the 
designation,  is  caused  by  uneven  manuring ;  another,  that  it  is 
dae  to  the  presence  of  stones,  or  a  want  of  due  pulverization  of 
the  soil ;  whilst  a  third  attributes  the  whole  matter  to  attacks  of 
insects. 

Now  this  discrepancy  of  opinion  results  from  a  variety  of 
causes,  the  most  prominent  of  which  is  a  want  of  agreement  as 
to  the  nature  of  the  matter  under  investigation,  inasmuch  as  we 
nnd  that  it  is  not  restricted  to  a  designation  of  that  peculiar 
branching  or  growing  of  the  roots  in  a  digitate  form,  from  which 
the  term  finger-and-toe  is  derived ;  but  the  excrescences  caused 
by  the  bulging  out  of  the  root  around  the  larvae  of  insects, 
cracking  and  splitting  of  the  root,  and  bletting  or  rotting  of  its 
parts,  are  all  somehow  or  another  included  in  the  category  of 
finger-and-toe ;  and  though  it  is  possible  that  most  of  these 
'^y  be  found  to  operate  under  some  of  the  circumstances  by 
^hich  the  peculiarity  of  growth  it  is  my  present  object  to 
describe  is  produced,  yet  the  following  remarks  are  meant  to 
^pply  only  to  an  explanation  of  the  facts  connected  with  the 
^ranching  or  forked  method  of  growth  of  some  roots,  as, parsnips, 
^^rrots,  and  turnips  (see  accompanying  drawings  1  and  2),  as 
'istina:uished  from  the  smooth  outline  and  unbranched  condition 
^hich  mark  well -developed  root  crops. 

As  my  conclusions  upon  this  subject  have  been  arrived  at  in 
^perimenting  uponr  the  growth  of  cultivated  roots  from  wild 
inds,  I  shall,  in  illustrating  the  subject,  describe — 

1st.  Some  experiments  on  the  growth  of  Wild  Roots^  and  the 
conclusions  I  have  been  led  to  in  consequence  of  my  observa- 
tions upon  these. 

2nd.  I  shall  attempt  to  show  that  the  history  of  Root  Crops 
confirms  the  view  of  ^^  Finger  and  Toe^^  to  which  such 
experiments  have  led. 

1st.  Experiments  with  Wild  Roots^  §*c. — In  the  spring  of  1848 
*  planted  two  of  my  experimental  plots  with  seeds  of  the 
-^dstinaca  sativa  (parsnip)  and  Daucus  carota  (carrot),  both  of 
^hich  grow  spontaneously  in  the  garden  precincts;  the  seeds 
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were  gathered  in  tbe  previous  summer  from  wild  plants.  Ofi 
being  sown,  both  species  came  up  well ;  but  as  they  advanced, 
many  of  the  specimens  showed  a  disposition  to  run  to  seed  the 


Fig.  1.— FinRor  ami  toe  in  tultiv;«ted  W\\\\c 
Corrut,  one  half  ualural  size. 


Mg.  2.— Finger  and  to«  In  cultivated 
Parsnip,  uiic  half  natural  sise. 


first  year ;  and  as  seed  from  these  would  have  been  of  no  use  i 
my  after  experiments,  which  were  designed  to  enable  me  to  noi 
the  effect  of  cultivation  upon  wild  specimens,  the  plants  in  whic 
the  running  disposition  showed  itself  were  hoed  out.  An  ezamJ 
nation  of  the  crop  in  the  autumn  showed,  in  the  parsnips  mor 
particularly,  some   interesting   results,   the  most   prominent  a 
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ilg.  3.  Wild  Fannipt,  two  thlrdB  natural  size. 
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Fig.  4.  A  Seeding  Carrot,  one-half  natural  size. 


which  were,  that,  whilst  most  oJ 
the  specimens  presented  the  darl 
green  hairy  leaves  peculiar  to  th( 
wild  plant,  there  were  a  few  ex 
amples  in  which  the  foliage  ha( 
assumed  the  light  green  am 
smooth  aspectj  devoid  of  kain 
which  characterizes  the  culti 
vated  plant;  and  amongst  th 
latter  there  were  a  few  with  large 
leaves  and  broader  divisions  c 
leaf-lobes  than  the  rest,  tb 
leaves,  too,  all  growing  symnv 
trically  around  one  central  ba( 
whilst  others  showed  a  dispos 
tion  to  throw  up  more  bndi  tha 
one.  Here,  then,  it  was  evidei 
that  the  examples  with  the  sing 
central  bud  were  best  calculate 
to  carry  on  the  experiments,  ai 
consequently  the  remainder  we 
rooted  out,  when  it  was  observe 
that  the.  roots  were  for  the  mo 
part  more  fleshy  than  those 
quite  wild  examples ;  and  whi 
they  were  as  much  forked  as  wi! 
roots  (see  drawing  3),  the  i 
creased  fleshiness  extended  to  t 
forks  etpiallg  with  the  larger  pai 

In  the  spring  of  1849  the  r 
served  roots  were  taken  out  of  tl 
ground  with  a  view  to  tran 
plantation,  for  which  purpo 
only  the  best  were  put  asid< 
these  were  rather  more  flesl 
than  those  just  noted,  and,  thou^ 
forked,  yet  the  ones  less  so  thi 
others  were  replanted  for  seed. 

Late  in  the  summer  of  18^ 
the  seed  was  collected,  and 
patch  of  it  sown  in  a  differei 
part  of  the  garden  in  the  sprii 
of  1850,  the  result  of  the  secor 
sowing  being  that  the  leaves 
all  indicated  the  advance  to  tl 
cultivated    form.     Some    spec 
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Fig.  5.  A  S<jeding  Parsnip,  one-half 
natural  size. 

^'«L.  XV. 


Fig.  6.  Parsnip  from  wild  seed, 
two-thlrd«i  natural  size. 
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mens,  however,  were  much  finer  than  others ;  and  in  the  9 
of  that  year  some  examples  were  taken  up  for  illustration 
lecture-room,  when  it  was  remarked  that  those  which  ha 
so  chosen  were  of  a  good  size  and  of  tolerably  smooth  c 
and,  in  short,  showed  a  disposition  to  become  ^^  respectable 
(see  drawing  6).  Of  this  crop  the  best  roots  were  reser 
seed  and  treated  as  before,  the  seed  of  1851  being  plantc 
more  in  a  diflFerent  portion  of  the  garden.  The  result 
roots  of  1852,  however,  showed  how  futile  was  the  attei 
carry  on  an  advance  under  the  same  circumstances,  ofttii 
peated,  of  soil,  situation,  climate,  and  mode  of  cultivatioi 
much  as  the  whole  crop  evinced  a  disposition  to  retrograde 
than  advance,  the  plants  had  a  wilder  aspect,  and  th( 
reverted  to  the  form  of  the  first  years  cultivation  inst 
improving  upon  the  second.  However,  this  year  the  m 
been  saved,  not  with  a  view  of  continuing  these  experimi 
the  college  garden,  but  in  places  where  all  the  circun 
are  as  distinct  from  those  under  which  the  seed  was  gn 
possible. 

Now,  in  order  to  render  these  experiments  with  the 
clearness,  I  have  here  repeated  their  results  in  the  tabula 
and  shall  again  refer  to  them  in  the  explanation  whi< 
follow. 

Result  of  Experiments  in  the  growth  of  Wild  Parsnips  (Fi 

sativa) : — 

Ist  Crop. 

1848.  Spring — wild-seed  sown    .     ,      Some  of  the   plants   had  i 

leaves  of  a  light  green  cole 
Autumn — ^roots  examined  .     •      Their  tissues  increased,  mucl 

1849.  Roots  cultivated  for  seed. 
Summer— seed  gathered. 

2ud  Crop. 

1850.  Spring — seed  of  1849  sown    .      All  the  plants  free  from  hair 
Autumn — roots  examined       •      Larger,  and  not  so  much  fori 

1851.  Roots  cultivated  for  seed  .     .      The  plants  presenting  the  st 

foliage  of  cultivated  examf 
Summer — seed  gathered. 

3rd  Crop. 
1862.  Spring — seed  of  1851  sown    .    1  xt      j 

Autumn -roots  examined       .    I  N*>  *^^5»^«  '"u^f^r**^!..* 
1853.  Roots  cultivated  for  seed  .     .\      «^^»^  <^~P  J  ^""^  if  anythii 

Summer-seed  saved  .     .     J       position  to  retrograde. 

As  respects  the  carrots,  which  were  cultivated  in  th< 
manner,  it  may  be  remarked  that  the  change  effected  ii 
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BS  not  near  so  great  as  that  observed  in  the  parsnip.  Of  the 
Tst  crop  all  the  specimens  manifested  a  disposition  to  send  up 
sveral  heads  from  the  crown  and  most  of  them  ran  to  seed,  the 
oots  were  much  forked,  and  but  little  inclined  to  increase  tissue ; 
lowever,  the  most  likely  ones  were  reserved  for  future  growth, 
nd,  as  in  the  parsnips,  the  second  crop  was  certainly  improved, 
he  crowns  of  many  displayed  but  one  bud,  and  the  roots,  though 
till  forked,  became  more  succulent  and  enlarged;  the  third 
ear's  growth,  however,  like  that  of  the  parsnip,  was  a  reversion 
o  the  wild  state.  Still  the  progress  with  the  carrot  as  well  as  the 
larsnip  was  quite  sufficient  to  show  that  it  is  within  any  one's 
>ower  to  renew  both  of  these  plants  in  a  cultivated  form  from 
irild  specimens  by  acting  in  conformity  with  the  physiology  of 
heir  growth ;  in  short,  as  will  presently  be  shown,  not  by  grow- 
ng  them  in  soil  suitable  for  them  as  wild  plants,  but  by  con- 
iantljf  surrounding  them  with  circumstances  as  totally  opposite  as 
Hfssible. 

But  besides  this,  these  experiments  seemed  to  point  out  the 
WS.J  to  a  solution  of  the  mystery  of  finger-and-toe  in  root  crops, 
o  which  the  parsnips  and  carrots  of  our  garden  culture  have 
dways  been  peculiarly  liable.  The  time  and  mode  of  sow> 
ng  the  seed  would  naturally  tend  to  an  enlargement  of  the  roots 
in  the  best  examples  of  the  resulting  crop,  inasmuch  as  spring 
lowing  induces  a  more  determinate  biennial  character ;  and  as  the 
roots  of  the  wild  plants  are  always  more  or  less  branched,  it  is 
but  reasonable  to  suppose  that  the  ramifications  as  well  as  the 
main  root  would  equally  put  on  cellular  tissue  in  the  majority  of 
examples ;  and  it  is  only  by  putting  aside  the  cleanest  roots  for 
seeding — indeed^  taking  care  to  get  your  seed  from  plants  which 
possess  the  qualities  you  require  to  the  greatest  possible  extent — that 
you  are  at  all  likely  to  be  successful  either  in  ameliorating  wild 
plants  or  in  getting  pure  stock  from  acknowledged  cultivated 
varieties. 

A  tap-root  (fusiform)  with  a  clear  and  unbranched  outline  is 
not  natural  to  the  parsnip  or  carrot,  but  can  only  be  attained 
from  wild  plants  by  careful  cultivation.  May  we  not  then  con- 
clude that  the  branching  in  cultivated  roots  (finger-and-toe) 
^ults  from  a  reversion  of  these  to  a  greater  or  less  extent  to  their 
^^nal  wild  form  f  In  other  words,  inasmuch  as  in  the  passage 
from  the  wild  to  the  cultivated  state  the  branching  of  the  roots 
^omes  more  conspicuous,  may  we  not  therefore  conclude  that, 
^  finger-and-toe  is  a  mark  of  cultivation  in  wild  plants,  so  this 
Wormity  in  cultivated  plants  is  an  evidence  of  reversion  to 
J^ildness  ?  These  remarks,  then,  tend  to  show  that  the  question 
^  one  entirely  belonging  to  the  inquirer  into  Vegetable  Physi- 
^logy;  and  it  is,  therefore,  no  wonder  that  chemical  analysis, 
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either  of  soils  or  crops,  should  have  done  nothing  towards  its 
elucidation.* 

2nd.  Notes  on  the  Natural  History  of  Root  Crops  in  cukivaiion. 
— In  considering  my  second  position,  namely,  thie  oonfiimation 
of  my  theory  of  the  cause  of  finger-and-toe  from  observed  facts 
in  reference  to  cultivated  crops,  it  will  be  well  to  state  that, 
having  as  I  thought  become  experimentally  acquainted  with  the 
nature  and  cause  of  the  distortion  during  the  progress  of  growdi 
of  wild  plants,  I  set  to  work  diligently  to  inquire  into  the  cir- 
cumstances of  the  mischief  as  it  affects  cultivated  crops,  and  both 
from  observation  and  inquiry  I  arrived  at  the  following  genenl 
conclusions,  which  I  shall  state  and  comment  upon  seriatim, 

Finger-and-toe  will  altoaj/s  be  found  to  a  greater  or  less  extent 
in  everg  field  of  rootSy  whether  of  parsnips^  carrots^  or  turnips,— 
Now,  if  we  consider  that  these,  as  crops,  are  at  all  times  deriva- 
tive— that  is,  that  they  are  altered  states  of  original  wild  ex- 
amples from  which  they  sprang — and  that  the  change  from  the 
wild  state  produces  not  only  one  form  but  several,  which  wc 
term  varieties,  and  that  these  sorts  are  only  to  be  maintained  hj 
a  rigid  adherence  to  the  circumstances  which  produced  them,  we 
must  ever  expect  a  tendency  to  some  change  ;  so  that,  though 
the  mass  may  be  maintained  in  tolerable  purity,  others  will  show 
a  disposition  to  revert  to  the  position  from  which  they  sprang,  oi 
varieties  can  never  be  absolutely  permanent.  In  this  case,  then, 
finger-and-toe  marks  degeneracy. 

Finger-and-toe  will  always  prevail  where  the  crop  is  derisd 
from  seed  brought  from  a  rich  to  a  poor  soil. — Cultivation  of  rboti 
presupposes  that  manure  has  been  employed,  the  result  of  which 
is  to  cause  a  great  increase  in  cellular  tissue  or  succalency* 
hence  then,  as  rich  soil  is  an  element  in  advance,  so  poverty  of 
land  is  equally  a  reason  for  retrogression ;  it  is,  then,  no  wondef 
that,  as  a  general  rule,  there  should  be  found  more  nudfomie^ 
roots  in  a  poor  than  in  a  rich  soil. 

The  deformity  is  likely  to  result  where  seed  has  been  grown  in  th^ 
district  in  which  it  is  sown  for  the  crop. — In  cultivating  wild  sp^^ 
cimens  our  experiments  showed  clearly  that  constant  growu^ 
under  the  same  circumstances  of  seed  and  place,  tends  to  degf^^ 
neracy  ;  and  this  is  a  matter  fully  proved  by  the  experience  c^ 
every  one  with  every  kind  of  crop :  hence  few  venture  to  repeat 
the  sowing  of  their  own  seed-corn  to  any  considerable  extent^ 
On  this  subject  a  case  has  come  before  my  own  observatioi^ 
during  the  last  two  years,  which  may  not  be  without  interest  uC^ 
our  present  inquiry.  A  poor  man  in  my  own  district  coltivatei^ 
a  patch  of  white  globe  turnips  for  seed,  and  in  the  summer  00 

*  In  confirmation  of  this  see  a  paper  in  the  Transactions  of  the  Highland  sb^ 
Agricoltoral  Society  of  Scotland  for  October,  1653. 
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)52  he  got  so  good  a  crop  of  seed  as  to  induce  him,  on  clearing 
F  the  first  crop,  immediately  to  try  a  second  in  the  same  ground. 
during  the  past  summer,  1853,  he  again  got  seed,  but  much 
(SB  in  quantity,  as  the  roots  were  all  diseased.  Now,  as 
constantly  watched  this  piece  of  about  a  quarter  of  an  acre,  I 
Di  enabled  to  say  that  finger-and-toe  was  prevalent  throughout 
le  whole  patch,  whilst  many  roots  had  a  tendency  to  decay,  so 
lat  the  flower-stalks  dropped  away  for  want  of  support.  I  have 
ad  no  further  opportunity  of  tracing  this  seed,  but  nothing  can 
e  clearer  than  that  the  second  year*s  growth  had  degenerated 
rem  that  of  the  first ;  and  if ,  as  is  very  probable,  the  seed  be 
sed  again  in  the  district  in  a  similar  soil,  one  cannot  wonder  at 
a  unsatisfactory  result 

Degeneracy  must  always  result  where  a  whole  patch  or  field  is 
ruHufcriminately  put  by  for  seed. — Amongst  every  crop  there  are 
are  to  be  some  examples  unworthy  of  being  progenitors ;  and  as, 
rith  the  continued  cultivation  of  any  sort,  the  constant  want  of 
eeping  up  those  circumstances  of  care  and  attention  by  which 
riginal  sorts  may  be  produced  necessarily  ends  in  degeneracy, 
t  is  no  wonder  that  any  kind  which  has  for  a  long  time  been  a 
aivoarite  in  a  particular  district  should  ultimately  lose  caste. 
^or  seeding,  the  best  examples  should  always  be  chosen,  and 
iiese  should  be  transplanted,  for  it  is  by  these  processes  of  cul- 
lire  that  the  impress  of  cultivation  can  be  maintained.  And 
gain,  this  transplantation  should  in  all  cases  be  as  far  from 
ther  patches  of  the  same  tribe  as  possible,  in-order  to  prevent 
be  influence  of  hybridism. 

Degeneracy  is  usually  a  result  in  districts  where  the  original 
pedes  is  a  wild  native, — ^The  soil,  climate,  and  situation  which 
re  suitable  for  a  plant  in  the  wild  state  are  by  no  means  fit  for 
t  in  cultivation ;  it  is  on  this  account  that  so  many  of  our  escu> 
snts  may  be  traced  as  natives  of  the  sea-coast ;  the  complete 
hange  of  circumstances'  attendant  upon  their  inland  cultivation 
re  just  those  which  necessitate  such  a  change  in  the  whole 
Towth  of  a  plant  as  makes  the  sum  of  the  difference  between  a 
rild  and  a  cultivated  example ;  hence,  as  both  parsnip  and  carrot 
a  the  wild  form  are  constant  denizens  of  the  neighbourhood  of 
>irencester,  neither  of  these  roots  can  be  cultivated  twice  with 
IS  in  the  same  soil  without  presenting  finger-and-toe  in  an 
ggravated  form ;  and  if  the  seed  employed  be  from  a  degenerate 
Top,  or  cultivated  at  home,  the  evil  is  still  more  conspicuous. 
This,  however,  is  less  apparent  in  garden  than  in  field  cul- 
ure,  as  in  the  former  the  ground  is  always  dug  deeper,  and  there 
s  such  a  constant  change  of  crop,  mode  of  cultivation,  seed,  and 
uldition  of  manure,  that  the  circumstances  are  widely  different 
h)m  those  in  which  the  species  grows  wild  ;  beside  this,  as  the 
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Quantity  of  seed  required  for  the  garden  is  less  than  that  for  the 
eld,  it  is  uniformly  cultivated  from  good  specimens  with  die 
greatest  possible  care ;  but  I  have  observed  that  in  my  College 
vegetable-garden,  where,  until  recently,  the  plan  of  cultiTatiOD 
has  b^en  but  little  in  advance  of  that  of  the  field,*  finger-and-toe 
is  a  prevailing  complaint  in  the  root- crops,  and  from  whit 
has  been  before  advanced  it  will  not  be  considered  sarprising, 
seeing  that  wild  parsnips  and  carrots  are  weeds  in  the  more  neg- 
lected part  of  the  garden. 

Still  there  are  circumstances  in  garden  cultivation  which  strik* 
ingly  point  out  that  malformed  roots  are  the  result  of  a  retrogrule 
approximation  to  the  wild  state.  If,  for  example,  seed  be  sown 
with  a  view  to  get  turnips  very  early,  the  major  part  of  them 
frequently  run  to  seed,  and  the  bulbs  of  those  that  do  not 
are  mostly  ill-formed,  woody,  and  quite  devoid  of  that  sncenlency 
in  which  excellence  consists.  Now  here,  as  the  time  of  die 
germination  of  the  seed,  and  consequently  the  period  for  its 
growth,  approximate  more  nearly  to  that  of  wild  nature,  it  is  not 
surprising  that  the  crop  should  thereby  assimilate  to  wild  resolti. 
All  specimens  of  root  crops  that  seed  prematurely,  thus  showing 
a  tendency  to  annual  growth,  may  be  considered  as  degeneiate, 
and  will  present  the  concomitant  of  finger-and-toe  in  the  root 
The  accompanying  drawing,  No.  4,  is  an  example  of  a  seedinj 
carrot  from  the  Royal  Agricultural  College  Farm. 

Late-sovm  roots  are  liable  to  produce  a  degenerate  seed, — ^It  is 
sometimes  the  practice  to  let  a  patch  of  late- sown  turnips  remain 
for  seed ;  now,  tlie  fate  of  these  is  not  to  produce  bulbs,  and 
hence  some  are  often  so  sown  purposely  for  greens.     Here  w^ 
have  the  seed  sown  about  the  time  that  it  is  scattered  from  tb^ 
wild  plants  ;  and  it  is  no  wonder  that  our  result  should  resemble 
the  wild  plant  in  mode  of  growth,  as  in  such  cases  we  get  a  sma^ 
but  woody  root,  which  is  more  or  less  branched  ;  as,  therefor^ 
the  object  of  the  crop  is  the  root,  we  must  fail  in  this  if  we  cuL 
tivate  a  degenerate  form. 

Different  degree  of  liability  to  degeneracy  in  different  species. — ^ 
My  observations  lead  to  the  conclusion  that  the  smaller  th^ 
amount  of  difference  between  the  wild  and  the  cultivated  state  o— 
a  plant  the  greater  the  tendency  to  ramification  in  the  roots  ^ 
unless  the  circumstances  of  the  growth  of  the  latter  be  wideljtf 
different  from  that  of  the  wild  state.  Hence  parsnips  on  the  brae^ 
of  the  Royal  Agricultural  College  will  not  pay  for  cultivation^ 
they  are  wild  all  around ;  and  as  we  have  seen  how  great  tfa^ 
change  by  even  two  years'  cultivation  from  the  wild  seed,  so  w^ 

*  The  patch  of  ground  forminff  the  Vegetable  Garden  is  for  the  most  part  titost^ 
in  a  bed  of  clay,  resting  on  the  freestone  of  the  great  or  Bath  oolite,  and  if  ooHf^ 
jast  getting  into  proper  garden  work. 
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ave  seen  the  tendency  to  reversion  to  their  wild  form  rapidly 
evelop  itself  by  a  continuance  of  the  same  circumstances. 
Carrots,  however,  in  their  cultivated  form  present  a  wider  differ- 
:nce  from  their  wild  state  than  do  parsnips ;  they  take  a  greater 
ime  to  c^ivilize,  and  consequently  we  should  not  expect  them  to 
evert  to  their  wild  condition  so  readily,  and  indeed  it  will 
^nerally  be  found  that  they  die  away  if  left  to  chance.* 

As  T^;ards  turnips  it  will  be  observed  as  a  rule  that  any  sorts 
Rrhich  have  often  been  grown  in  the  same  land  have  a  tendency 
JO  degenerate ;  hence  finger-and-toe  will  in  such  cases  prevail. 
N'ew  varieties  at  first  maintain  their  form  much  better.  Swedish 
turnips,  in  their  hybrid  nature  being  farther  removed  from  the 
wild  type  on  the  same  ground,  will  be  found  to  present  less  ten-* 
dency  to  finger-and-toe  than  the  common  turnips. 

General  Conclusions. — From  the  foregoing  remarks  it  will  be 
seen  that  finger-and-toe  in  roots  is  not  viewed  by  me  as  a  disease, 
in  the  strict  sense  of  that  term,  but  as  a  natural  result  of  the  early 
stage  of  change  from  wildness  to  civilization.  The  enumerated 
experiments  seem  to  show  that  finger-and-toe  is  the  midway  from 
wildness  to  cultivation  ;  and  our  observations  upon  the  circum- 
stances connected  with  cultivated  root  crops,  that  the  malforma- 
tion in  them  is  the  result  of  degeneration  from  cultivation  to 
wildness. 

Cirencester i  Nov.  23,  1853. 


A^I. — On  the  use  of  Town  Sewage  as  Manure,  By  J.  Thomas 
Way,  Consulting  Chemist  to  the  Royal  Agricultural  Society 
of  England. 

In  the  spring  of  last  year  (1853)  I  delivered  before  this  Society 
s  lecture  on  the  treatment  of  sewage  matters  and  their  appli- 
ciation  as  manure,  and  at  the  request  of  Mr.  Pusey  I  now  repro- 
^luce  the  subject  of  that  lecture  in  a  concise  form  for  the  present 
Journal,  with  such  additional  information  as  I  have  been  able  to 
obtain  in  the  interval.  The  daily  increasing  desire  of  town  popu- 
lations to  render  their  habitations  more  cleanly  and  more  healthy, 
and  the  necessity  in  which  the  agriculturist  finds  himself  of 
paying  the  utmost  attention  to  the  collection  and  utilising  of 

•  There  is  on  the  College  Farm,  in  a  waste  place  by  a  quarry,  a  patch  of  pars- 
nips derlTed  from  a  garden  which  once  occupied  the  spot.  1  have  watched  them 
from  the  time  the  cultivation  ceased— now  five  years — and  though  they  get  wilder 
year  by  year,  having  rooti  much  forked,  yet  the  leaves  are  still  for  the  most  part 
without  hain. 
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manure  from  every  available  source,  has  given  to  this  sulyect 
within  the  last  few  years  an  amount  of  interest  and  importance 
which  cannot  easily  be  overstated.     The  question  is,  however, 
surrounded  with  practical  difficulties  of  no  ordinary  kind,  and  to 
some  extent  the  interests  of  the  two  great  parties  are  antagcmistic; 
that  of  the  town  population  being,  by  an  abundant  use  of  water, 
to  obtain  as  effectually  as  possible  the  cleansing  of  their  streeU 
and  residences,  whilst  by  this  very   means  the   difficulties  of 
turning  the  refuse  of  towns  to  account  in  agriculture  are  veiy 
greatly  increased.    It  is  only  natural  that,  under  such  a  conditioB 
of  things,  a  host  of  plans  should  be  proposed  with  the  view  of    ; 
reconciling  these  embarrassments,  and  of  uniting  at  once  the    ■■ 
interests  of  health  and  comfort  in  the  towns  with  those  of  fertility 
and   production   in   the   country — that  many  of  these  should 
originate  in  ignorance  and  speculation  is  not  to  be  wondered  at, 
neither  can  we  be  surprised  that  the  two  parties  interested,  espe- 
cially the  town  population,  with  whom  delay  in  the  matter  if 
disease  and  death,  should  gladly  catch  at  any  plan  which  pro- 
mises a  speedy  solution  of  the  difficult  problem.     Those  who 
look  on  (with  sufficient  knowledge  of  the  subject  to  form  an 
opinion,  and  with   the  impartiality  due  to   an  absence  of  all 
personal  interest,  will  not  fail   to  see  that  the  urgency  of  the 
subject  is  powerfully  contributing  to  the  adoption  of  some  im- 
practicable schemes,  and  that  arrangements  are  in  progress  in 
several  localities  for  the  utilising  of  town  sewage  on  plans  which 
betray  a  total  ignorance  of  the  nature  of  that  sewage,  and  which 
cannot  fail  to  end  in  discomfiture  and  disappointment  to  all  cod- 
cemed,  and   to  none  more  than  to  the  towns  which  shall  b^ 
unwise  enough  to  adopt  them.     These  were   my  grounds  fot 
addressing  the  members  of  this  Society,  as  I  before  mentiooedy 
and  endeavouring,  to  the  best  of  my  abilities,  conscientiously  aa^ 
impartially,  but  fearlessly,  to  guard  them  from  embarking  in  9^ 
lending  the  force  of  their  approbation  to  ill-«dvised  schemes  Up'^ 
the  attainment  of  objects  which  at  present  baffle  the  exertion  c^- 
those  most  competent  to  grapple  with  them.     I  considered  it  m^ 
duty  to  bring  the  subject  before  our  members  in  the  form  I  div^ 
but  I  expressed  then,  and  now  repeat  my  earnest  wish,  to  avoic^ 
doing  injury  to  individuals  who  may,  in  perfect  good  faith,  hav^ 
entered  upon  any  plans  of  this  sort ;  and  I  confined  myself  tC^ 
pointing  out  the  principles  upon  which  the  sewage  was,  or  wa^ 
not,  to  be  made  available  for  agricultural  use,  leaving  it  to  ead^ 
one  to  apply  these  principles  to  any  case  that  might  come  andei^ 
his  notice.     In  dealing  with  this  subject  I  shall  not  weary  tb^ 
reader  with  any  great  detail,  but  shall  endeavour  to  take  soc^  f0 
broad,  common-sense  view  of  the  question  as  may  be  readily 
comprehended  by  those  least  acquainted  with  the  composition  o0 
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lanores.      It  will  simplify  matters  if  we  consider  the  subject 
nder  two  divisions,  namely — 

1.  The  nature  of  sewage,  and  the  circumstances  affecting  the 
K>ssibility  of  economically  employing  it  in  agriculture, 

2.  The  plans  proposed,  and  their  prospects  of  success. 

In  order  that  the  reader  may,  however,  see,  as  he  proceeds,  the 
»bject  with  which  different  points  are  brought  forward,  I  would 
imply  say,  at  the  risk  of  somewhat  forestalling  the  result  at 
rhich  I  hope  ultimately  to  arrive,  that  all  plans  for  utilising  town 
«wa^;e  must  resolve  themselves  into  two  classes :  the  first,  that 
if  employing  it  in  the  natural  state,  conveyed  by  pipes  or  other- 
vise  into  the  country ;  the  second,  that  of  obtaining  from  the 
iquid,  by  particular  methods  of  manufacture,  a  more  or  less  dry 
ind  portable  manure  for  general  distribution  in  the  ordinary  way. 
iVith  the  first  of  these  classes,  namely,  the  plans  for  employing 
iquid  sewage,  I  do  not  intend,  to  any  great  extent,  to  meddle  at 
;he  present  moment,  not  because  I  do  not  think  it  of  the  very 
irst  importance, — for,  indeed,  I  feel  that  no  other  than  the  liquid 
nethod  can  finally  satisfy  all  the  necessities  of  the  case, — but 
because  the  desirableness  of  this  system  has  been  most  ably 
idvocated  by  men  whose  opinions  on  such  subjects  are  much 
nore  worthy  of  attention  than  my  own  could  be  ;  and  because, 
igain,  it  is  my  intention,  in  the  present  paper,  to  guard  against 
Hrhat  auffht  not  to  be  done,  rather  than  to  point  out  what  should 
je  attempted — to  check  error,  rather  than  to  propound  truth.  It 
s  one  thing  to  say  what  will  not  succeed,  and  another  to  point  to 
x>nrses  certain  of  success.  I  feel  competent  to  offer  an  opinion 
3n  the  first ;  but  I  need  not  be  ashamed  to  own,  in  common  with 
:hose  best  informed  on  the  subject,  that  at  present  I  do  not  see 
^y  way  very  clearly  in  the  other.  I  am  not  unaware  that  there 
Ere  those  who  consider  the  collection  and  utilisation,  in  the 
liquid  form,  of  town  sewage  on  a  great  scale  not  only  possible, 
3ut  readily  practicable ;  and  its  conveyance  from  the  town  would 
not  seem  to  offer  insuperable  difficultiesi  But  there  are  always 
two  parties  to  a  bargain  ;  and  until  the  agricultural  community 
IS  prepared  to  use  liquid  sewage  it  is  of  no  avail  to  offer  it.  I 
have  no  doubt  that  that  time  will  come  shortly,  but  before  com- 
prehensive schemes  in  this  direction  can  be  brought  to  bear,  ex- 
^gerated  ideas  of  the  value  of  different  processes  for  the  manu- 
facture of  a  solid  manure  from  sewage  must  be  corrected.  This 
it  is  my  present  object  to  attempt,  at  all  events,  in  part,  and  for 
these  reasons  I  do  not  purpose  to  enter,  to  any  extent,  upon  the 
'^^ious  plans  for  using  liquid  sewage,  especially  as  all  that  a 
chemist  can  contribute  to  the  subject  is  to  suggest  the  best 
methods  of  deodorizing  and  preserving  these  matters. 
The  system  of  sewerage  of  a  town  is  designed  to  remove  from 
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the  midst  of  a  dense  population  those  matters  which  are 
to  the  inhabitants,  and  which,  if  retained,  would  be  destmctiTe     | 
to  health  and  life  ;  and  as  solution  or  suspension  in  water  is  the     ; 
most  convenient  and  economical  method  of  removing  tbenii  it  is     | 
by  the  means  of  water  that  their  removal  is  effected-     The     ! 
sewage  of  a  town  will,  therefore,  contain  all  that  portion  of  the 
refuse  that  is  practicably  removable  by  water ;  and  it  will  be 
found  that  the  principal  matters  which  are  not  so  removable 
are  the  manure  of  the  stables  and  cow-sheds,  and  the  ashea  and 
refuse  vegetable  matter  which  it  is  the  business  of  the  dustman 
to  cart  away  from  the  houses.     For  obvious  reasons  I  do  not 
include  under  the  head  of  refuse  those  substances  which  are 
found  of  sufficient  value,  either  agriculturally  or  otherwise,  to 
induce  their  separate  collection;  as,  for  instance,  bones,  offid, 
blood,  and  the   various   matters   resulting  from  the   trades  of 
tanning,  glue-boiling,  &c.    These  substances  are  either  of  too 
great  value  to  be  thrown  into  the  sewers,  or,  except  in  the  cases 
of  blood,  are  of  a  nature  to  render  their  removal  by  such  means 
inadmissible.     The  substances  which  at  present  find  their  way 
into  the  sewage  of  towns  are  the  solid  and  liquid  excrements  of 
the  inhabitants,  with  that  part  of  the  urine  of  horses  and  cows 
which  is  not  absorbed  by  their  litter,  the  soap  used  in  washing;, 
the  rain-fall  of  the  town  district,  which,  besides  a  certain  portion 
of  the  manure  of  horses  derived  from  the  streets,  contains,  as  I 
shall  presently  show,  a  considerable  quantity  of  mineral  salts 
from  the  same  source ;  and,  lastly,  the  waste  liquors  of  a  few 
manufactories,  such  as  the  spent  liquor  of  tanners   and  bone- 
boilers,  and  the  gluten  liquid  of  starch-makers.     With  regard 
to  the  last-named  matters,  however,  it  must  not  be  forgotten  that 
the  march  of  agricultural  improvement,  which  calls  for  an  inr 
quiry  like  that  upon  which  we  are  engaged,  holds  out  indnoe^ 
ment  at  the  same  time  to  the  utmost  economy  of  every  othc^ 
source  of  manure.      It  cannot  be  supposed  that  whilst  effor^^ 
are  being  made  to  save  the  sewage  of  towns  for  agricultural  use?  -? 
and  whilst  the  possibility  of  doing  so  is  still  a  matter  for  hop^ 
that  the  individual  refuse  matters  produced  by  different  manu  ^ 
factures,  and  suitable  for  manure,  will  be  overlooked.    The  resol 
of  an  attention  to  these  different  refuse  matters  will  be,  that  th^ 
value  of  sewage  will  have  a  tendency  to  decrease  rather  thai — 
otherwise.     To  take  an  example,  blood  has  been  for  a  long  tim^ 
of  value,  when  dried,  to  certain  manufactures,  more  especially  tha^ 
of  the  paint  known  as  Prussian  blue,  but  its  use  for  that  purpose 
was  limited,  and  the  demand  irregular,  in  consequence  of  whicl^ 
much  of  the  blood  which  the  butchers  can  readily  collect  wa^ 
thrown  into  the  sewers.     Lately,  however,  attention  has  beec^ 
given  to  the  manufacture  of  manure  from  blood,  and  there  i^ 
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;tle  doubt  that  the  attempt  will  be  perfectly  successful ;  and  it 
ay  be  taken  for  granted,  that  in  every  considerable  to.wn  ar- 
ngements  will  be  made  by  the  manufacturers  of  manure  for  the 
Election  of  all  the  blood  which  is  produced,  and  it  will  soon 
!ase  to  ,be  a  waste  substance,  in  the  true  sense  of  the  word,  as 
ones  have  long  ceased  to  be. 

I  mention  this  merely  to  show  that,  in  considering  the  nature 
r  sewage,  we  must  take  into  account  the  circumstances  which 
re  likely  in  course  of  time  to  influence  that  nature,  and  not 
uild  upon  those  conditions  which  evidently  cannot  be  per- 
lanent. 

In  considering  the  subject  of  town  sewerage  in  its  application 
)  agriculture  we  ought  to  take  account  only  of  those  matters 
rbich  will,  under  the  most  perfect  system  of  sewage  and  with 
11  die  changes  to  which  towns  are  being  subjected,  ultimately 
e  so  discharged.  I  have  already  stated  that  the  increased  trade 
n  manures  will  (if  no  other  use  should  be  found  for  them), 
ooner  or  later,  intercept  from  the  sewers  all  those  refuse  matters 
fhicb  can  be  turned  to  any  account  in  manure  making.  So  of 
ther  substances  which  now  constitute  part  of  the  sewage — the 
rine  of  cows  kept  in  lai^e  towns  will,  of  course,  have  hitherto 
ontributed  to  the  agricultural  value  of  sewer  water ;  but  this 
ource  of  value  is  on  the  decline.  In  large  towns,  especially  in 
he  metropolis,  the  source  of  supply  of  milk  is  gradually  being 
ransferred  from  the  unwholesome  cow-yards  of  back  lanes  and 
lleys  to  its  proper  place,  in  the  country,  from  whence  purer 
nilk  can  be  sent  by  railroad  with  at  least  equal  pecuniary  ad  van- 
age.  Even  in  those  cases  where  the  feeding  of  cows  in  large 
owns  is  continued,  it  is  quite  probable  that  the  urine  will  in 
course  of  time  be  collected  for  concentration  into  a  powerful 
>ortable  manure,  of  which  it  is  well  known  to  be  capable. 
The  urine  of  horses  whilst  in  the  stable  is  largely  absorbed  in 
heir  litter,  and  does  not  therefore  much  affect  the  composition 
if  the  sewer  water.  Throwing  out  from  our  calculations  these 
various  items,  we  shall  find  that  the  subject  is  very  much  nar- 
-owed,  and  that  sewage  water  will  have  to  be  viewed  mainly  as  a 
nixture  of  the  solid  and  liquid  excrements  of  a  town  population, 
with  the  water  supplied  for  domestic  and  general  use,  and  the 
^in-fall  of  the  area  washing  the  streets.  No  doubt  other  matters 
we,  and  always  will  be,  conveyed  away  by  the  sewers,  and  ought 
strictly  to  be  taken  into  account,  but  practically  we  should  gain 
nothing  by  entering  upon  their  consideration.  We  shall,  there- 
fore, now  direct  our  attention  to  the  question  of  the  excrementi- 
tious  matter  of  a  population,  and  the  water  with  which  it  is 
Temoved.  And  first  with  regard  to  the  quantity  and  value  of 
solid  and  liquid  excrements  in  town  sewage. 
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It  is  stated  by  physiologists,  as  the  result  of  numerous  erperi- 
ments,  that  an  adult  healthy  male,  living  on  mixed  diet,  pro- 
duces in  twenty-four  hours  from  1800  to  2700  grains  of  moift 
faeces,  which  usually  contain  three-fourths  of  their  weight  of 
moisture.* 

It  is  obvious,  however,  that  the  average  quantity  would  be 
very  much  less  than  this,  when  proper  allowance  is  made  for  the 
smaller  production  of  young  persons  and  children  ;  and  we 
shall  be  perhaps  tolerably  correct  if  we  adopt  as  a  standard  t 
quarter  of  a  pound  (1750  grains)  for  the  average  of  a  mixed 
population  of  all  ages  and  ranks. 

The  quantity  of  urine  voided  in  a  given  time  by  penons  of 
different  ages  has  been  made  the  subject  of  careful  observatioiis 
by  many  physiologists  and  chemists.  I  give  in  a  notet  below  t 
few  results,  from  which  we  may  fairly  deduce  the  fact  that  Ae 
average  quantity  of  urine  voided  by  each  member  of  a  community 
— men,  women,  and  children — would  be  about  3  lbs.  in  evcfj 
24  hours. 

We  may  then  for  the  present  assume  that  each  individnal  of 
a  population   will,  in  the    course   of  24  hours,  contribute  to 

«  Some  few  experiments  have  recently  been  made  in  my  laboratory  on  Ais 
subject.  The  following  are  the  quantities  of  excrement  voided  by  three  htMj 
males  living  on  a  full  diet,  and  of  the  respective  ages  of  28,  19,  and  17. 

A,  28  years  of  age,  voided  in  7  successive  days,  at  5  times,  ihe  foUowingweigiiti 
of  excrement— 

1st  day      .     .     •  1534  grains. 
2nd  „        ...  2146       „ 
4th    „        ...  2084       „ 
6th  „        ...   1948      „ 
7th   „        ...  2180       „ 

B,  19  years  of  age,  voided  on  two  days  at  an  interval  of  5  days — 

1st  day      .     .     •  1419  grains. 
2nd  „        ...  1270      „ 

C,  1 7  years  of  age,  at  an  interval  of  a  week  produced  on  two  occasions— 

1st  day     .     .     .   1240  grains. 
2nd  „        ...   1156      „ 
The  weighinffs  in  the  case  of  B  and  C  only  refer  of  course  to  the  separate  occs^ 
sions  on  which  3ie  experiment  was  made,  and  do  not  include  the  fieces  of  ^^^^ 
interval  mentioned ;  but  in  the  case  of  A,  the  quantities  given  are  the  entire  fob^ 
excrements  of  seven  days,  and  they  give  consequently  a  mean  for  each  ds^r  of  ^^^ 
grains. 
The  mean  of  the  two  experiments  on  B  is  1344,  and  on  C  1198. 
t  The  following  are  the  estimates  of  different  observers  as  to  the  qnsatitj  ^ 
urine  voided  in  each  24  hours  (Thomson's  Chemistry  of  Animal  Bodies) : — 
Haller  states  it  at      ....    3*457  lbs.  avoirdupois. 
.     .     2-300  „ 

.      .     2-822 
.      .     2'771  „ 

.      .     2-795  „ 

.      .      3*333  „ 


Prout 

Bostock 

Rayer 

Lecanu 

Thomson 


Mean 2-913  or  nearly  3  Iba. 
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wage  of  a  town  i  lb.  of  solid  and  3  lbs.  of  liquid  excre- 
Let  us  next  endeavour  to  ascertain,  approximately  at 
what  the  composition  of  these  is  likely  to  be. 
5  composition  of  the  excrements  of  different   individuals 

even  more  widely  than  its  quantity,  being  dependent  upon 
let,  occupation,  and  a  variety  of  other  circumstances.     It 

be  impossible,  therefore,  to  fix  with  any  degree  of  accuracy 
'erage  composition  in  such  very  variable  conditions.  We 
however,  form  a  general  notion  sufficient  for  our  purpose 
:he  facts  which  are  known  on  this  head, 
man  fseces  consist  partly  of  the  undigested  food  which  has 
taken  in  excess  over  the  necessities  of  the  stomach  an4 
ci,  and  partly  of  those  undigestible  portions,  such  as  woody 
which,  being  part  and  parcel  of  the  food,  are  necessarily 
into  the  stomach  with  it,  but  which  pass  unchanged  out  of 
lody  in  the  faeces.     In  addition  to  these  substances,  the 

contain  a  certain  quantity  of  fatty  matter  and  bile,  but 
do  not  sensibly  contribute  to  its  value  in  relation  to  agri- 
al  applications.* 

s  most  important  constituent  of  human  faeces  in  respect  to 
re  would  undoubtedly  be  the  nitrogenous  matter  contained 

We  have  no  certain  data  for  arriving  at  this  point.  In 
samples  of  excrements  mentioned  below  I  found  respec- 

a  percentage  of  1'44,   1*16,  and  1'45  nitrogen;  which, 

toy  years  ago  the  great  Swedish  chexnist  Berzelius  made  a  very  careful 
ation  of  human  fsces.  Without  entering  into  details,  the  followmg  may 
n  as  the  general  result  of  his  analysis  (Thomson's  Animal  Chemistry, 

[n  100  parts — 

Water 73«3 

Vegetable  and  animal  remains 7*0 

Bile 0-9 

Albumen 0*9 

Peculiar  and  extractive  matter 2*7 

Salts 1-2 

Slimy  matter — consisting  of  biliary  matter,  peculiar 

ammal  matter,  and  insoluble  residue   .      .     .     •  14*0 

100-00 

e  lately  determined  the  percentage  of  nitrogen  in  several  samples  of  human 

ent.    The  following  table  contains  the  results,  together  with  the  propor- 

water  and  solid  matter  in  the  samples  which  have  been  already  referred 

Mean  Nitrogen      Nitrogen 

Quantity         Water.        Dry  Matter.  in  In 

Voided.  the  Wet       the  Dry. 

Grains.         Per  Cent.        Per  Cent.       Per  Cent     Per  Cent 
A       1413  74-27  25-73  1-44  5-59 

B      1344  73-24  26-76  1-16  4-34 

C      1198  79-60  20-40  1-45  7-13 


142 


Use  of  Town  Sewaqe  as  Manure. 


when  calculated  on  the  dried  mass,  give  the  numbers  5'59,  4*34, 
and  7*13  ;  but  it  must  be  remembered  that  these  results  refer  to 
men  in  a  middle  station  of  life,  whose  excrements  would  pro- 
bably be  richer  in  nitrogen  than  those  of  a  poorer  popnla^ 
tion.  It  is  well  known  that,  in  addition  to  the  food  required  kx 
the  sustenance  (strictly  so  called)  of  the  animal  body,  a  laige 
portion  is  required  for  the  purposes  of  respiration.  A  given 
amount  of  bulk  in  the  food  is  also  by  habit,  as  well  as  functioih 
ally,  a  necessity  of  the  stomach.  With  the  poor,  whose  food  is 
principally  vegetable,  and  whose  necessities  compel  the  use  oft 
minimum  of  nitrogenous^  food,  the  waste  of  nitrogen  in  the  £eces 
must  be  comparatively  small.  The  elements  of  respiration  and 
the  bulk  of  food  necessary  to  fill  the  stomach  are  both  in  thii 
case  derived  from  carbonaceous  materials,  as  bread,  potatoeii 
&c.  With  the  classes  in  easy  circumstances,  however,  it  is  t 
habit  to  consume  a  great  deal  more  animal  food  than  is  strictlj 
necessary  or  indeed  beneficial ;  not  being  required  for  the  pur- 
poses of  respiration,  and  being  more  than  the  system  is  capable 
of  assimilating  in  the  form  of  blood,  the  nitrogen  of  this  foDd  is 
discharged  in  the  faeces,  which  are  probably  therefore  much 
richer  in  this  element  than  that  of  the  working  community. 

The  solid  excrements  contain  a  certain  quantity  of  phosphate 
of  lime  and  of  alkaline  compounds.*  These  are  at  all  times  small, 
but  still  smaller  when,  as  in  the  case  of  sewage,  the  soluble 
matters  have  been  washed  out  by  abundant  dilution  with  water. 
I  shall  revert  to  this  point  again ;  but  in  the  meanwhile  I  will 
pass  on  to  the  composition  of  urine. 


*  The  foUowiDg  analysis  of  solid  haman  excrement  lately  made  in  my  labora- 
tory will  give  a  good  idea  of  its  value  in  relation  to  vegetation.  It  was  colled0^ 
without  exposure  to  any  foreien  matter.  The  first  column  shows  the  compodtioA 
of  the  <uh — ^the  second  that  of  the  dried  excrement. 

Analysis  of  Dried  Humav  Fjecis. 


Organic  Matter  •  .  • 
Insoluble  Silicious  Matter 
Oxide  of  Iron  •  •  •  • 
Lime     .••••• 

Magnesia 

Phosphoric  Acid  •  •  • 
Sulphuric  Acid      •     •     • 

Potash 

Soda 

Chloride  of  Potassium  • 
Chloride  of  Sodium    •     • 


Composition  of 


impotil 
thoA 


•  • 

88-52 

12-79 

1-48 

4*66 

0*54 

14-98 

1-72 

13*4S 

1-5S 

37-17 

4-27 

2-10 

0*24 

10-40 

1-19 

2-83 

0*31 

None. 

None. 

1-69 

0-18 

100-00 


Compoiia0D0f 
tfaoDritd 


10000 
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Human  urine  varies  in  composition  with  every  alteration  in 
he  age  and  health.  It  would  be  next  to  impossible  to  give  any 
analysis  to  represent  fairly  the  urine  of  a  mixed  population. 

I  have  presented  in  a  note  below  *  the  mean  result  of  a  con- 
liderable  number  of  examinations  of  this  fluid,  by  which  we  are 
ed  to  the  conclusion  that  1000  parts  of  urine  contain  usually 
ibout  30  parts  of  solid  matter,  half  of  which  quantity  consists  of 
urea  and  uric  acid,  which  are  substances  containing  nitrogen — 
the  other  half  being  tolerably  evenly  divided  between  fixed  or 
mineral  salts,  such  as  alkaline  and  earthy  phosphates,  sulphates, 
and  muriates,  and  organic  compounds  destitute  of  nitrogen.f 

Urea  and  uric  acid  are  substances  containing  very  large  quan- 
tities of  nitrogen,  which  by  their  spontaneous  decomposition 
produce  ammonia.  Urea  contains  nearly  50  per  cent,  and  uric 
acid  about  33  per  cent,  of  nitrogen.  These  substances  constitute 
the  chief  but  not  the  only  value  of  human  urine  as  a  manure. 
Phosphate  of  lime  and  alkaline  phosphates  are  also  important 


*  According  to  Becqu^rel,  the  composition  of  urine,  taking  the  mean  of  males 
and  femalesy  is  in  round  numbers,  in  1000  parts — 

Winter 970^ 

Solid  constituents  29}  parts — 

Urea IS 

Uric  acid 

Fixed  salts 7^ 

^                      Organic  salts     ••••••••  8^ 

1000' 

t  The  following  is  an  analysis  of  the  solid  matter  of  evaporated  urine,  the 
sample  being  prepared  from  the  mixed  urine  of  several  individuals  voided  at 
diffeient  times : — 


Organic  Matters  and  Salts  of  Ammonia 
Insolable  Silicious  Matter    •     .     .     • 

Oxide  of  Iron 

Ume 

^t^i^esia 

I^kofphoric  Acid 

Sulphuric  Acid 

Potash 

Soda 

Chloride  of  Potassium 

Chloride  of  Sodium 


Compotition  of 
the  Ash. 


0«28 
0*14 
1-89 
1-49 

14-31 
1-43 
5-64 

None. 

16-65 

68-17 


100-00 


Compodtion  of 
the  Dry  Urine. 


67*64 
0-09 


05 
61 
47 
66 
46 
83 


None. 

5-41 

18-88 


lOO'OO 


Nitrogen      .     •     • 
Equal  to  Ammonia 


Per  Cent. 
19'43 
23*60 
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ingredients  of  urine.  From  a  calculation  given  below,*  it  will 
be  seen  that  1000  grains  of  urine  contain  about  \\  grains  of 
phosphoric  acid,  which  is  equal  to  about  2h  grains  of  phosphate 
of  lime ;  but,  as  in  the  other  cases,  this  quantity  vanes  so  ex- 
tremely that  the  result  is  only  to  be  taken  as  an  approximation 
to  the  truth.  It  is  obvious  that  healthy  urine  contains,  when  fint 
voided,  only  matters  in  a  state  of  solution.  In  certain  disessei 
there  is,  it  is  true,  a  deposit  after  a  short  time ;  but  such  is  the 
exception,  not  the  rule.  The  phosphoric  acid  of  urine  is  in  part 
combined  with  soda,  ammonia,  &c.,  in  the  form  of  soluble  nlti. 
Some  of  it,  however,  is  in  the  form  of  phosphate  of  lime,  itself 
an  insoluble  salt,  but  retained  in  solution  in  fresh  urine  by  oxguiic 
acids.  But  with  this  exception,  all  the  salts  of  urine,  the  sul- 
phates and  muriates  of  potash,  soda,  and  magnesia,  are  soluble 
in  water,  and  do  not  owe  their  solubility  in  fresh  urine  to  its 
acid  character.  These  particulars  it  is  important  to  bear  in  mind, 
as  they  have  an  immediate  bearing  upon  the  question  of  the  agri- 
cultural employment  of  sewage,  as  we  shall  presently  see. 

With  a  general  knowledge  of  what  the  constituents  of  mine 
and  faeces  respectively  are,  let  us  see  what  relation  in  quantitg 
those  that  are  most  important  in  an  agricultural  point  of  view 
bear  to  each  other  in  the  solid  and  liquid  excrements. 

We  have  adopted  1750  grams  as  the  mean  quantity  of  solid 
excrement  voided  in  24  hours  ;  at  a  percentage  of  1'5  of  nitrogen 
(see  analysis  in  note,  page  141),  which  is  certainly  above  rather 
than  below  the  tiuth,  we  have  as  the  total  nitrogen  in  this  quantity 
26i  grains.  The  excrement  contains  l-4th  of  its  weight  of  dry 
matter,  or  437i  grains. 

In  21,000  grains  (three  pints)  of  urine  voided  in  24  hours,  we 
have,  on  the  supposition  that  each  1000  grains  contains  29^  grains 
of  dry  solid  matter,  619i  grains  of  solid  matter  voided  in  the 
same  space  of  time.  Of  this  quantity  261  is  urea  and  10  graiP* 
uric  acid,  which  will  contain  between  them  125  grains  of  nitroge*^ 
It  may  serve  to  impress  the  mind  with  the  full  conviction  of  tbi* 
relation  if  these  figures  are  placed  in  a  tabular  form  : — 

Containing— 
Dry  Matter.  NitrQgBO. 

Solid  excrement,    voided \  1760  irra.  .„^,  ^^. 

in  24  hours       .     .     J     Ijlh.  ^^^igrs.  26i  grs. 

Liquid  excrement,  voided)  21,000  «,^,  ___ 

in  24  hours        .      .     .1(3  pints)  ^^^*    »  ^^5    „ 

So  that  in  reference  to  the  solid  matter  and  nitrogen  of  the  fajc:^ 

*  Thomson  gives  the  quantity  of  phosphoric  acid  in  1000  parts  of  utib^  ** 
follows : — 

In  the  state  of  phosphates  of  soda,  ammonia,  &c.  .     1*131 
In  the  state  of  phosphate  of  lime  .         .         .       •  150 

Total  ....     i«281 
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f,  supposing  our  calculation  of  the  quantity  of  these 
24  hours  to  be  correct,  we  find  that  6-lOths  of  the  dry 
er,  and  5-6ths  of  the  total  nitrogen,  are  present  in  the 

other  hand,  if  we  look  to  the  relative  proportion  of 
ible  in  agriculture  in  the  two  forms  of  excrement,  we 
that  the  advantage  is  still  greatly  in  favour  of  the  urine. 

instance,  in  the  analysis  of  fseces  by  Berzelius,  before 
3  find  the  quantity  of  salts  to  be  stated  as  1*2  per  cent., 
3  daily  quantity  (1750  grains)  would  contain  21  grains 
hercas  in  urine  the  proportion  of  fixed  salts  is  7^  parts 
rhich  in  the  three  pints  (21,000  grains)  of  urine  amounts 
lins. 

h  for  the  distribution  of  manuring  matter  between  the 
iquid  excrements,  when  collected  separately  and  unacted 
er  or  any  other  agency.  But  in  the  actual  sewage  we 
ler  causes  of  transference  of  the  valuable  ingredients 
olid  to  the  liquid  state.  Solid  human  faeces  naturally 
corporated  with  them  all  those  salts  of  the  food  soluble 
insoluble  which  have  not  been  absorbed  into  the  circu- 
heir  passage  through  the  stomach  and  intestines.  Some 
Mid  the  most  important  of  them,  are  soluble  in  water, 
le  alkaline  phosphates  and  sulphates.  Certain  soluble 
s  of  nitrogen,  and  possibly  salts  of  ammonia,  exist  in 
of  human  excrements.  Both  of  these  classes  of  sub- 
11,  therefore,  be  washed  out  of  the  faeces  when  exposed 

3y  actual  experiment  demonstrated  the  fact  of  the  reduc- 
!  percentage  of  nitrogen  in  faeces  by  washing  in  water, 
ree  samples  of  fresh  human  faeces  from  different  indi- 
;re  examined  in  their  natural  state,  and  also  after  being 
in  successive  quantities  of  cold  water,  to  remove  soluble 
le  samples  were  of  course  dried  in  each  case  previous 
I.  The  results  given  are  the  actual  percentages  for  the 
ts,  and,  in  the  case  of  that  portion  which  has  been 
le  corrected  quantities  for  the  natural  condition. 

Percentage  op  Nitrogen. 


ig  our  eyes  over  these  columns,  which  give  the  results 
cv.  L 
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on  the  dry  weight,  we  observe  in  two  out  of  three  cases  a  most 
material  reduction  in  the  percentage  of  nitrogen  by  the  solvent 
action  of  water.  In  the  sample  B  the  alteration  is  very  small, 
but  in  A  it  amounts  to  20  per  cent,  and  in  C  to  30  per  cent 
of  the  whole  contents  in  nitrogen.  It  is  obvious,  therefore,  that 
where,  as  in  the  case  of  sewage,  the  solid  faeces  are  subject  to  the 
washing  action  of  water,  their  ordinary  composition  must  be 
altered  by  the  abstraction  of  all  matters  that  are  soluble  in  water. 
It  is  hardly  necessary  to  prove  that  this  will  be  the  case  with 
soluble  alkaline  salts  to  fully  as  great  an  extent  as  in  the  case  of 
nitrogen,  and  we  may  assume  that  when  the  solid  excrements 
are  thoroughly  mixed  up  and  incorporated  with  abundance  of 
water,  all  that  they  contain  of  value  in  the  soluble  condition  is 
transferred  to  the  liquid  through  which  they  are  distributed. 
Furthermore,  in  the  course  of  a  long  transit  to  the  outfall  of  a 
sewer — more  especially  if  from  structure  of  that  sewer  the 
escape  of  the  matters  is  delayed— changes  in  the  solid  excre- 
ment of  a  fermentative  kind  cannot  fail  to  go  on,  which  are  con- 
tinually transforming  the  nitrogenous  portions  of  the  solid 
matter  into  a  fluid  state.  I  shall  have  occasion  to  revert  to  this 
again,  and  will  not  therefore  dwell  upon  the  subject  farther  than 
to  observe,  that  in  judging  of  the  probable  value  of  solid  sewage 
refuse,  as  collected  by  the  simple  means  of  subsidence  or  filtra- 
tion without  chemical  agencies,  we  should  deceive  ourselves  if 
we  were  to  compare  such  matter  for  an  instant  to  the  ordinary 
solid  human  faeces — much  more  if  we  took  for  the  standard  of 
its  value  night-soil  which  from  open  privies  is  the  mixed  solid 
and  liquid  excrement  unwashed  and  undiluted  by  water. 

Such  being  the  nature  and  relative  proportion  of  the  solid  and 
liquid  excrements  of  a  population,  let  us  for  an  instant  consider 
what  quantity  of  water  is  employed  in  their  removal  by  the 
sewers. 

By  the  official  returns  of  the  di£ferent  water-companies  made 
to  the  General  Board  of  Health,  it  appears  that  the  gross  daily 
quantity  of  water  supplied  to  the  metropolis  amounts  to 
44,000,000  gallons.*     The  greater  part  of  this,  or  about  90  per 

*  As  UlcwtratiDg  the  magnitude  of  the  question  of  metropolitan  sewerage,  it 
may  not  be  out  of  place  here  to  quote  a  few  passages  from  the  Beport  of  the 
General  Board  of  Health  on  the  Water-supply  of  the  Metropolis  : — 

**  The  gross  daily  (Quantity  of  water  pumped  into  the  metropolis  amounts,  ac- 
cording to  the  precedmg  returns,  to  upwards  of  44,000,000  gallons.  In  oi^er  to 
give  a  conception  of  the  quantity  of  water  thus  delivered,  it  may  be  stated  that  the 
daily  supply  would  exliaust  a  lake  equal  in  extent  to  the  area  of  St.  James's  Plurk, 
30  inches  in  depth;  that  the  annual  supply  exceeds  the  total  rain&ll  of  27  inches 
over  the  populated  portion  of  the  metropolis  (25  square  miles)  by  upwards  of  60 
per  cent. ;  and  that  it  would  coyer  an  extent  of  area  equal  to  that  of  the  city  (or 
about  one  square  mile)  with  upwards  of  90  feet  depth  of  water. 

**  The  daily  supply  would,  however,  be  delivered  in  twenty*foar  houri  by  a 
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<:ent9  is  supplied  to  private  houses ;  all  other  supplies,  includ- 
ing large  consumers  (in  manufactories),  flushing  of  the  sewers, 
Toad-watering,  and  fires,  making  up  the  other  ten  per  cent.  But 
in  whatever  manner  this  water  is  distributed,  it  ultimately  finds 
its  way  into  the  sewers.  The  population  of  London  is  rather 
more  than  2i  millions,  and  the  daily  water  supply  is  therefore 
in  round  numbers  20  gallons  per  head.  There  are  those  indeed 
who  believe  that  this  quantity  is  unnecessarily  great,  and  that 
modifications  in  the  system  of  sewerage,  and  above  all  the  intro- 
duction of  tubular  instead  of  brick  draining,  would  tend  materi- 
ally to  diminish  the  quantity  of  water  necessary  for  town  supply. 

Taking,  however,  into  account  the  quantity  of  water  thrown 
into  the  sewers  by  the  rainfall,  and  which  amounts  to  nearly  half 
as  much  as  that  supplied  artificially,  we  are  safe  in  assuming  the 
smallest  quantity  of  water  which  is  at  any  future  time  likely  ta 
pass  through  the  sewers  of  a  town,  at  20  gallons  per  head  of  the 
population.  It  may  be  much  more,  but  it  cannot  well  be  less. 
Twenty  gallons  of  water  weigh  of  course  200  lbs. ;  so  that  the 
solid  and  liquid  excrements  of  each  person,  containing  altogether 
only  about  1000  arains  of  solid  matter,  more  than  half  of  which 
is  soluble,  are  distributed  through  200  lbs.  (1,400,000  grains) 
of  water.  In  other  words,  the  solid  matter  of  the  urine  and  faeces 
is  mixed  with  1400  times  its  weight  of  water. 

Here  is  the  great  difficulty  of  the  subject,  and  one  which  so 
xxiany  people  seem  to  forget  We  have  not  to  deal  with  ordinary 
oxcrementitious  matter,  but  with  that  matter  diffused  through  an 
<^  normous  bulk  of  water ;  to  pick  over  the  bundle  of  hay  to  find 
t:Le  needle.  If  it  be  desired  to  separate  by  filtration  the  in- 
soluble matter  of  the  sewage,  we  have  to  filter  nearly  3000  tons 
C  more  than  half  a  million  gallons)  to  obtain  from  it  one  ton  of 
<lTy  manuring  matter. 

This  vast  quantity  of  water,  in  relation  to  the  excrementitious 
Substances  of  the  sewage,  has  more  influence  in  many  respects 
^^poQ  the  question  of  its  employment  than  would  at  first  sight 
l>€  supposed.  In  the  first  place,  whatever  be  the  composition  of 
'^^le  water  supplied,  the  effects  of  that  composition  must  be  felt 
■->j  tlie  faecal  matter.  A  great  deal  of  water,  perhaps  the  largest 
X^rtion  of  the  water  supplied  to  towns,  contains  carbonate  of 

^Took  9  feet  wide  and  3  feet  deep,  running  at  the  rate  of  3  feet  per  second,  or  a 
kittle  more  than  2  miles  per  hour;  and  uiree. sewers  of  3  feet  m  diameter,  and 
^f  a  proper  fall,  will  suffice  for  the  removal  of  the  same  volume  of  refbse  or  soil- 
^ater.  The  total  weight  of  this  annual  supply  of  water  is  nearly  72,000,000  tons. 
*'iie  daily  cost  of  raising  the  whole  quantity  by  engine-power  100  feet  high 
^oald  be  about  25/.,  or  about  9000/.  per  annum.  The  average  daily  quantity 
pumped  into  the  districts,  exclusive  of  the  supplies  to  large  consumers,  and  of  the 
Quantity  used  for  all  public  purposes,  woidd,  supposing  it  were  equally  distributed 
^oreach  house,  occupy  about  firty  pails^,  and  would  weigh  about  13  cwt" 

L  2 
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lime  dissolved  bj  an  excess  of  carbonic  acid.     This  carbonic 
acid  will  undoubtedly  affect  the  insoluble  parts  of  the  faeces, 
especially  the  insoluble  salts,  such  as  phosphate  of  lime.    In 
any  plan,  too,  that  may  be  adopted  for  precipitating  the  sewage 
by  lime,  the  carbonic  acid  of  the  water  must  be  first  neutralized 
by  the  lime  before  any  result  can  be  obtained  :  I  shall  return  to 
this  subject  presently.    Then,  again,  the  quantity  of  atmospheric 
air  in  the  water  causes  it  to  act  very  rapidly  on  such  fermentative 
bodies  as  urea  in  the  urine,  bringing  about  their  speedy  change. 
Finally,  the  great  bulk  of  water  thrown  into  the  sewers  is  greatly 
opposed  to  the  chanee  of  separating  and  saving,  by  chemical 
means,  the  soluble  matters  of  the  sewage.    Such  separation  could 
obviously  be  effected  only  by  the  production  of  new  compounds 
more  or  less  insoluble,  and  capable  of  subsequent  removal  firom 
the  liquid  by  mechanical  means.     But  the  term  ^'  insolubility  " 
is,  after  all,  only  a  comparative  one,  all  compounds  being  more 
or  less  soluble.     It  is  plain,  that  i(  the  quantity  of  water  present 
be  sufficient  to  dissolve  the  new  compound  formed,  no  advantage- 
will  have  been  obtained  by  its  formation.     To  take  an  instance  ; 
the  ammonia  of  sewage  is  one  of  its  most  important  ingredients. 
In  the  daily  contribution  of  an  individual  we  find  125  grains  of 
nitrogen  equal  to  about  150  grains  of  ammonia :  in  whatever 
way  we  may  seek  to  render  this  ammonia  insoluble,  the  com- 
pound formed  must  be  capable  of  resisting  the  solvent  action  of 
200  lbs.  of  water,  or  nearly  10,000  times  the  weight  of  the 
ammonia.     An  insolubility  short  of  this  will  hot  suffice. 

In  addition  to  the  water  supplied  artificially  to  a  town,  we 
have  further  to  consider  the  influence  of  the  land  and  street 
drainage.  In  London,  and  in  most  sewered  towns,  the  sewers 
serve  the  purpose  not  only  of  carrying  off  the  refuse  .from  the 
houses,  but  also  of  land  and  street  drainage ;  and  it  is  to  be 
presumed  that  in  systems  of  sewerage  that  may  be  adopted  for 
the  future  the  same  will  be  the  case,  unless  any  very  consider- 
able benefits,  commensurate  with  the  increased  expense,  should 
be  anticipated  from  a  separate  service  for  these  wants.  The 
rainfall  of  the  district  is,  in  many  respects,  a  great  advantage  to 
the  working  of  the  sewers,  as  it  is  a  natural  means  of  flushing 
and  keeping  them  clean,  and  without  it  the  expense  of  flushing 
arrangements,  now  very  great,  would  be  considerably  enhanced. 
I  assume,  therefore,  that  the  sewers  are  charged  with  the  duty 
of  land  and  street  drainage,  and  it  is  desired  to  ascertain  in  what 
way,  besides  diluting  it,  these  will  modify  the  composition  of 
the  sewage.  With  regard  to  the  land  drainage  we  can  know 
nothing — ^it  will  be  what  land  drainage  usually  is,  except  so  tar 
as  the  foulness  of  the  substratum  of  a  large  town  may  influence 
its  character;  although,  indeed,    very  little  of  the  local  rain- 
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fall  in  a  large  city  finds  its  way  into  the  soil  as  it  passes  directly 
from  the  streets  and  houses  into  the  sewers.  There  are  some 
curious  facts,  however,  connected  with  street  drainage  which 
are  worth  mentioning.  Several  years  ago  I  examined  some 
samples  of  water  collected  in  the  gully-holes  of  the  sewers  of 
London,  and  sent  to  me  by  the  General  Board  of  Health; 
they  were  samples  of  rain-water  which,  having  fallen  in  the 
streets,  had  been  intercepted  in  their  passage  to  the  sewers.  They 
were  collected  from  streets  of  different  kinds,  some  being  paved 
with  granite  ahd  others  Macadamized.  In  some  cases  also  the 
traffic  in  the  streets  was  considerable,  in  others  very  limited. 
All  these  circumstances  had,  as  the  analyses  show,  a  perceptible 
influence  on  the  quality  of  the  waters.  The  mechanically 
abraded  matters  of  the  streets  were  collected,  as  well  as  the  waters 
themselves.  The  following  table  shows  the  quantity  of  matter 
both  in  solution  and  in  the  solid  state,  in  an  imperial  gallon  of 
the  different  samples : — * 

Strsst  Water. 


Namber 

NameofStnet. 

Quality 

Qnality 
of 

Beddae  in  an  Imperial  Gallon. 

BotUe. 

Pkving. 

Traffic. 

SolubU. 

Inaolabla. 

Both. 

Grains. 

Grains. 

Oraina. 

1 

Duke-Street,  Man- 
chester-square. 

Macadam 

Middling 

92-80 

105-95 

198-75 

7 

Foley-8treet(upper 
part) 
Gower-street 

» > 

LitUe     . 

95-13 

116-30 

211-43 

5 

Granite 

Middling 

126-00 

168-30 

294-30 

12 

Norton-street     . 

f  > 

Little     . 

123-87 

3-00 

126-87 

3 

Hampstead-road 
(above  the  canal). 

Ballasted 

Great     . 

96-00 

84-00 

180-00 

4 

Ferdinand-street 

1  f 

Middlbg 

44-00 

48*30 

92-30 

2 

Ferdinand-place 

» f 

LitUe     • 

50-80 

34-30 

85-10 

10 

Oxford-street     • 

Granite 

Great    • 

276-23 

537-10 

813-33 

6 

f  > 

Macadam 

Great    • 

194-62 

390-30 

584-92 

11 

*  1 

Wood     . 

Great    • 

34-00 

5-00 

39-00 

It  will  be  seen  by  this  table  that  the  quantity  of  soluble  salts 
derived  from  some  varieties  of  street  pavement  is  very  great ;  in 
one  case  (No.  10),  for  instance,  there  being  no  less  than  276 
^ains  of  such  salts  in  a  gallon  of  the  water.  I  do  not  propose 
entering  at  length  upon  this  subject  here,  and  it  will  be  enough 
to  say  that  the  nature  of  the  pavement,  and  the  greater  or  less 
amount  of  traffic,  evidently  determine  the  quantity  of  soluble 
matter  in  solution  in  the  water. 

Four  samples  of  these  waters  were  further  analysed,  and  the 
results  are  very  interesting.  Two  samples  were  from  granite, 
and  the  other  two  from  Macadamized  roads. 

*  For  fall  account  of  these  experiments  see  Report  of  General  Board  of  Health 
on  Metropolitan  Water-supply,  Appendix  3,  page  140. 
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AlTALTSIS  OF  THE  SoLUBLS  MaTTEB  IK  BIFFEHIST  8PXCI11XV8  OF 

Stbbet-Dbaikags  Water. 


Water  of  combination  and  some 
soluble  organic  Matter. 

Silica 

Carbonic  Acid 

Sulphuric  Acid 

Lime 

Magnesia 

Oxide  of  Iron  and  Alumina,  with 
a  little  Phosphate  of  Lime. 

Chloride  of  Potassinm  .  .  • 
,,         Sodium    •     •     •     • 

Potash 

Soda 


Onhu  In  an  Imperial  Galkm. 


Great  Tiaffle. 


Granite, 
No.  10. 


77-56 

0*51 
15*84 
36*49 

6-65 
None. 

2*58 

None. 
53*84 
82-76 


276«23v 


Macadam, 
No.  6. 


29-07 

2*81 
12-23 
38*23 
13-38 
23*51 

1*25 

10-99 
44*88 
18*27 


194-62 


Little  TiaflB. 


Gianite, 
No.  1». 


22*72 


None. 
46*48 
25.90 
Trace. 


None. 

16*44 
8*75 
1-58 


123-87 


MuaaaiB. 


13*78 


None- 
16-1^ 

19-r^ 

5*2-^ 


95*1- 


It  will  be  seen  that  the  soluble  matters  of  these  samples  ^^^^ 
water  consist  of  salts  of  potash,  mag:nesia,  lime,  and  soda.  Tb^-^ 
sulphuric  acid  (in  the  state  of  sulphates  of  lime,  potash,  &<5^— ) 
owes  its  origin  most  probably  to  the  large  quantities  of  salphc^'' 
daily  thrown  into  the  air  from  the  coal  burnt  in  the  metropoli^^' 
This  sulphur,  in  whatever  form  it  might  originally  exist  in  tb.  ^ 
air,  would  rapidly  be  oxidated  and  brought  down  by  rain  in  tb.  ^ 
street.  The  large  quantities  of  potash  in  these  waters — amoun^^" 
ing,  in  one  instance,  to  80  grains  in  the  gallon — are  due  to  th  ^ 
disintegration  of  the  granite  by  the  united  action  of  mechanic^^-* 
friction  and  the  sulphureous  and  carbonic  acid  of  the  Londo^^ 
air.  In  country  towns,  where  the  number  of  inhabitants  an^^ 
the  amount  of  traffic  in  the  streets  is,  in  relation  to  the  area  ocr — 
cupied,  immensely  smaller  than  in  London,  it  may  be  a  questio^^ 
whether  the  admission  of  the  rainfall  and  the  land-drainag^ 
waters  into  the  sewers 'is  advisable  or  not.  But  so  far  as  Lon^ — 
don  is  concerned,  and  considering  only  the  composition  of  th^^ 
liquid  which  reaches  the  sewers  in  the  time  of  rain  from  th^^ 
streets,  it  seems  pretty  certain  that  it  would  be  as  valuable  in  ^^ 
manuring  point  of  view  as  the  ordinary  contents  of  the  seweri^  — 
There  would  seem  no  reason,  therefore,  to  exclude  sucE  water^ 
on  the  ground  of  the  dilution  and  deterioration  of  the  sewage  U^ 
which  they  might  be  supposed  to  lead. 

I  have  considered  the  sewage  of  a  town  in  reference  almo^^ 
exclusively  to  the  liquid  and  solid  excrements  of  the  populatio^^ 
distributed  through  a  given  quantity  of  water.      I  know  pcrT-* 
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fectly  well  that  there  are  various  kinds  of  matter  thrown  into  the 
sewers  which,  in  a  rigid  theoretical  examination  of  the  composi- 
tion of  sewage,  should  he  taken  into  account,  hut  I  am  convinced 
that  the  one  which  I  have  adopted  is  the  practical  common-sense 
view  of  the  question.  The  supplementary  ingredients  are,  in 
relation  to  the  faecal  matters,  quite  insignificant  in  quantity, 
and,  as  I  hefore  observed,  they  will  necessarily  be  on  the  de- 
crease, since  it  is  absurd  to  suppose,  in  the*  presence  of  a 
growing  demand  for  artificial  manures  (for  which  at  present  the 
supply  is  quite  inadequate),  that  concentrated  liquids  (as  cows' 
urine  for  instance)  will  be  permanently  allowed  to  escape  into 
the  sewers  and  get  diluted,  to  an  enormous  extent,  only  to 
undergo  in  the  sequel  expensive  chemical  processes  for  their 
separation. 

If  any  arrangements  should  finally  be  carried  out  for  the 
use  of  the  whole  sewage  in  agriculture,  then  no  doubt  there  will 
be  less  object  in  keeping  out  of  the  sewers  the  substances  in 
question ;  but  if  the  sewage  is  to  be  subjected  to  operations  to 
separate  the  fertilizing  matters  from  the  water  with  which  they 
are  mixed,  the  sewers  wiH  ultimately  receive  only  those  matters 
which  either  cannot  be  profitably  employed  in  the  direct  manu- 
facture of  manure,  or  which  a  due  regard  to  public  health  and 
decency  will  not  permit  to  be  so  employed. 

We  have  dwelt  thus  long  on  what  is  likehf  to  be  the  compo- 
sition of  sewage  in  accordance  with  our  knowledge  of  the  mate- 
rials which  enter  into  it,  because  it  is  next  to  impossible  to 
determine  that  composition  by  direct  examination.  The  nature 
of  the  sewage  not  only  varies  with  the  population  of  the  district 
from  which  it  is  derived,  but  is  different  at  every  hour  in  the 
day.  To  ascertain  with  any  amount  of  precision  the  actual 
composition  of  sewer  water,  we  must  take  samples  from  many 
different  sewers,  and  on  repeated  occasions.  A  satisfactory 
result  could  only  be  obtained  by  an  amount  of  labour  and  ex- 
pense which  it  would  hardly  repay,  and  which  no  private  indi- 
vidual is  likely  to  incur.  I'here  is  only  one  other  way  by  which 
an  approximation  to  the  truth  might  be  obtained,  and  that  is  by 
a  careful  inquiry  into  the  food  of  the  population.*  With  the 
caution  that  they  only  apply  to  particular  samples  and  condi- 
tions, I  will  shortly  give  the  results  of  some  examinations  of 
sewer- water  which  I  have  made.f 

*  J  believe  that  Mr.  Lawes  has  been  at  some  pains  to  obtain  the  data  for  such 
an  estimate  in  the  case  of  London ;  and  it  is  to  be  hoped  that  he  will  be  induced, 
at  some  early  period,  to  give  his  results  to  the  public. 

t  Examinations  of  the  sewer-water  of  London  have  been  made  by  Drs.  Miller 
and  Play  fair,  by  Professor  Brande,  and  several  other  distinguished  chemists.  As, 
however,  my  own  analyses  have  been  made  with  an  exclusively  agricultural  object, 
1  may  be  pardoned  for  preferring  them  on  this  occasion. 
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The  appearance  of  London  sewage-water,  as  it  issues  from 
the  mouths  of  the  sewers  into  the  Thames,  is  very  different  from 
what  most  people  imagine,  and  by  no  means  so  repulsive.     The 
great  distance  which  it  has,  on  the  average,  to  flow  over  a  rough 
surface,   the  angles  it  has  to  turn,  and   the   immense  friction 
and  agitation  derived  from  these  circumstances,  form  together 
the  most  perfect  means  of  its  disintegration.     So  that,  on  its 
arrival  at  the  mouth  of  the  sewers,  no  visible  trace  of  its  origin 
is  to  be  detected.     A  glass  jar  of  London  sewage  at  the  outfall 
is  only  a  slightly  turbid  liquid,  with  a  flocculent,  slimy,  fibrous 
matter  floating  through  it.     It  has  a  putrid  smell,  though  by  no 
means  so  bad  as  would  be  expected, — the  chief  odour  being  that 
of  sulphuretted  hydrogen.     The  great  nuisance  of  all  sewage 
when  thrown  into  rivers  and  watercourses  (and  I  do  not  wish 
to  underrate  it)  is  the  accumulation  of  the  solid  matter  which 
takes  place  on  the  banks  of  such  streams,  and  which,  in  its  de- 
composition,  is   always    giving  out  noxious    exhalations ;  the 
liquid  itself,  when  mixed  with  a  large  body  of  water,  is  too 
diluted  to  give  off  any  very  great  smell. 

London  sewage  has  this  in  peculiar  from  that  of  most  other 
towns  (except  a  few  of  those  that  most  nearly  approach  it  in 
size),  that  it  is  in  a  very  forward  state  of  decomposition.  It  can 
never  be  said  of  any  samples  Collected  at  the  mouth  of  the 
sewers,  that  it  is  the  product  of  the  day  or  even  the  week  before, 
and  for  this  reason,  amongst  others,  that  in  the  sewers  immense 
deposits  of  the  solid  matters  are  occurring,  which  remain  there 
a  considerable  time,  and,  by  their  decomposition,  are  always 
more  or  less  influencing  the  composition  of  the  liquid  which 
flows  over  them.  These  deposits  are  sometimes  on  an  enormous 
scale,  and  as  they  cannot  be  economically  removed  from  the 
sewers  by  the  ordinary  process  of  "  flushing,"  the  solid  soil  is 
dug  out  and  removed. 

Independently  of  this  circumstance,  the  distance  which  the 
sewage  has  to  flow,  as  was  before  mentioned,  tumbled  about  in 
free  contact  with  air — for  the  sewers  are  of  a  capacity  much 
greater  than  the  average  flow — precludes  the  possibility  of  the 
materials  reaching  the  outfall  in  anything  like  a  fresh  state. 
To  prevent  the  necessity  of  reference,  I  subjoin  the  analyses  of 
two  samples  of  London  sewer-water,  which  have  already  appeared 
in  the  pages  of  this  Journal.  The  samples  were  supplied  to  me 
by  the  Commission  of  Sewers  at  the  request  of  the  General 
Board  of  Health, — one  of  them  being  taken  from  a  sewer  in 
Dorset-square  and  the  other  in  a  place  called  Barrett's-court : — 

The  matter  in  suspension  and  that  in  solution  were  separately 
analyzed — the  following'  was  the  quantity  of  each  in  an  imperial 
gallon  of  the  specimens  : — 
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No.  1.— Sewer  Water  from  Barrett's  Court. 

perial  gallon  contained — 

Of  substances  in  solution       •     •     •     243*30  grains. 
Of  insoluble  substances    .     •     •     •     248*96      ,, 

No.  2. — Sewer  Water  from  Dorset  Square. 

nperial  gallon  contained — 

Of  substances  in  solution       •     .     •     109*00  grains. 
Of  insoluble  substances    .     .     •     .     100-70      „ 

following  tables  give  the  composition  of  the  liquid  and 
latter  of  these  specimens  of  sewer-water. 

insoluble  and  soluble  matters  are  both  capable  of  sup- 
nitrogen  or  ammonia  to  vegetation.  The  solution  contains 
rogen  in  the  form  of  ammoniacal  salts,  and  it  is  a  circum- 
of  great  interest  and  practical  importance  that  all  the 
2  in  the  liquid  state  seems  to  be  in  the  form  of  ammoniacal 
the  urea  and  other  animal  products  having  rapidly  passed 
is  condition.  The  insoluble  matter  contains,  of  course,  no 
iiacal    salts,   its  nitrogen   being  referable   to   unchanged 

matters.  The  quantity  of  ammonia  in  the  soluble  and 
•le  state  in  a  gallon  of  sewer-water,  calculating  the  nitrogen 

solid  matter  as  if  it  had  passed  into  ammonia,   is  as 


mia  in  a  gallon — 
In  the  soluble  state 
In  the  insoluble  state 


36-72  grains. 
4-66    .. 


rALTSis  OP  Sewee  Water. — No.  1.    From  Barrett's  Court. 


Aa  Imperial  Gallon  contains  (in  sraina 
and  tenths)— 

Soluble. 

InKdable. 

Both. 

Matter  and  Salts  of  Ammonia 

1  detritus  of  the  Granite  from  the) 

121-50 

♦1'39 

1-57 

7«71 

10-71 

11-62 

7- 50 

2-87 

Traces. 

46-91 

•  • 

•  • 
31-52 

180-32 
19-30 

10-94 
2-73 
402 
3-97 

17-03 
Traces. 
6-20 
1-22 
1-51 
•  • 
1-72 

301-82 
20-69 

lilica     ••.•••••• 

12-51 

ric  Acid     ...••.•• 
3  Acid 

10*44 
14*73 

Acid   .     • 

15*59 

24-53 

i      ••..•••••• 

2^87 

of  Iron  and  Alumina     .... 

of  Potassium 

of  Sodium 

6-20 

14.13 

1*51 

•  • 
33*24 

243-30 

248-96 

492-26 

;  is  some  small  proportion  of  insoluble  matter  escaping  the  linen  filter, 
erly  belonging  to  the  other  column. 


^ 
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AsALTsu  OF  Sewsb  Watbb. — No.  2.    Fbom  D0B8ET  Squabi. 


Organic  Matter  and  Salts  of  Ammonia    . 
Sand  and  detritus  of  the  Granite  from  the) 

Streets j 

Soluble  Silica . 

Phosphoric  Acid 

Sulphuric  Acid  •••••••. 

Carbonic  Acid 

Lime 

Magnesia 

Peroxide  of  Iron  and  Alumina     •     •     • 

Potash 

Soda  ...     

Chloride  of  Potassium 

Chloride  of  Sodium  .        •     •     •     •     . 


An  Imperial  Gallon  wmUiiia  (in  gniM 
and  t«ntha)^ 


Solable. 


57»82 

0-78 

1'16 

2-53 

0*28 

10-58 

7-40 

•07 

Trace. 

2-60 


27-27 


109-00 


IiMoliible. 


23*00 

44-50 

12*  09 
1*64 
S-63 
1-99 
8-37 
TVtoe. 
2*66 
0-72 


2*10 


100*70 


Both. 


80*32 

45-SS 

13  SS 
4-17 
8-91 
12-57 
15-77 
•07 

3  32 


9-37 


209-70 


Ammonia : 

In  the  soluble  state  .  ...     15'16gnun8. 

To  be  formed  from  the  insoluble  matter       •       2*80    ,, 

It  will  be  pbserved  that  tlie  water  from  Dorset-square  con- 
tains less  than  one-half  the  quantity  of  soluble  and  insoluble 
matters  found  in  the  other  specimens,  and  the  quantities  of 
ammonia  and  phosphoric  acid  are  in  the  same  proportion.  The 
first  sample,  however,  contains  a  wonderful  excess  of  potash—* 
circumstance  in  great  measure  due  to  the  influx  of  water  from 
the  streets,  which  is,  as  I  have  already  stated,  highly  charged 
with  salts  of  potash  derived  from  the  granite.  \ 

On  the  whole  these  analyses  bear  out  the  anticipation  wbicb   \ 
we   should  form   upon   theoretical   grounds,    namely,  that  the 
principal   part   of    the    matters    important   to   yegetation — the 
ammonia,  the  phosphoric  acid,  and  the  alkaline  salts — are  to  b^ 
looked  for  chiefly  in  the  solution.     I  do  not  wish  for  a  mome|*^ 
to  let  it  be  supposed  that  nothing  of  value  exists  in  the  solid 
matters  of  sewage,  or  that  these  matters  would  be  of  no  use  3S 
manure.     It  is  simply  stated — and  this  is  my  first  proposition-^ 
that  in  neglecting  the  liquid  we  lose  by  far  the  largest  propor- 
tion of  manuring  matter ;  aitd  I  think  it  possible  to  show,  as  sn7 
second  proposition,  that  the  collection  of  the  solid  matter  wi^ 
not,  at  the  price  which  the  product  is  agriculturally  worth,  be  * 
vaying  speculation. 

Reverting  to  these  analyses,  we  find  that  in  the  first  case  89  p^^ 
cent,  and  in  the  second  84  per  cent,  of  the  total  ammonia  (nitroge^l 
in  the  sewage  exists  in  the  soluble  state.     There  is  no  dott^'^ 
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indeed,  that  in  considering  the  qnestion  of  the  distribution  of 
nitrogen  between  the  solid  and  liquid,  we  take  a  very  favourable 
view  for  the  former  when  we  compare  them  in  the  fresh  state. 
Except  in  small  towns,  or  under  a  very  perfect  system  of  drainage 
in  large  cities,  there  cannot  be  such  a  thing  as  fresh  sewage. 
Faecal  matters  begm  to  decompose  immediately  they  are  voided, 
and  during  this  change  the  nitrogenous  matters  are  being  rapidly 
converted  into  soluble  ammoniacal  compounds,  whilst  the  inso- 
luble organic  matter  that  escapes  decomposition  is  more  and 
more  assimilated  to  woody  fibre,  a  substance  of  comparatively 
little  value. 

Through  the  kindness  of  Mr,  Ranger  and  Mr.  Rammell,  two 
of  the  inspecting  engineers  of  the  General  Board  of  Health,  I 
have  had  the  opportunity  of  examining  samples  of  sewage-water 
from  the  outfalls  of  the  sewers  at  Croydon  and  Rugby.  These 
towns  have  been  sewered  under  the  improved  system  of  tubular 
pipes,  in  which  the  sewage  is  very  rapidly  brought  away. 
Owing  to  the  quantity  of  water  used  in  these  towns,  and  to  the 
fact  that  the  solid  matter  is  brought  down  bodily  at  particular 
times  of  the  day,  giving  much  more  visible  evidence  of  its  origin 
than  in  the  case  of  London  sewage,  the  quantity  of  the  suspended 
matter  was  not  sufficient  for  examination.  I  found  the  Croydon 
sewage  taken  in  the  middle  of  the  day,  when  filtered  through 
paper,  to  contain,  in  the  imperial  gallon,  upon  evaporation,  of 
solid  residue,  53  grains,  containing — 

Organic  matter  and  salts  of 

ammonia 22*63  grains 

Phosphoric  acid        .     •     .     1*54      ,,    »» 3  *  35  grs.  phosphate  of  lime. 

Soda         1-33      „ 

Potash 217      „ 

The  22  *  63  grains  of  organic  matter  and  salts  of  ammonia  con- 
tained 2 '  96  grains  of  ammonia. 

The  analysis  was  not  carried  further.  The  samples  from 
Rugby  were,  at  Mr.  RammelFs  suggestion,  collected  at  two 
periods  of  the  day  ;  the  first  (at  11  a.m.)  when  filtered  gave,  on 
evaporation,  42  •  32  grains  of  solid  matter  in  the  gallon,  contain- 
ing 2*41  of  ammonia;  the  isecond  sample  (collected  at  5  p.m.) 
gave,  when  filtered  and  evaporated,  61  grains  of  solid  residue  in 
the  gallon,  containing — 

Organic  matter    .      .      .  14*19  grains. 

Phosphoric  acid  .     .     •  *73      „       *=>  1 '  50  grs.  phosphate  of  lime. 

Soda         5*19      „ 

Potash 7*04      „ 

The  organic  matter  contained  0*92  g^ins  of  ammonia. 

I  am  informed  that,  in  the  pipe-sewered  towns,  it  is  princi- 
pally in  the  morning  and  evening,  when  the  working-classes  and 
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mechanics  are  in  the  houses,  that  the  great  bulk  of  fsecal  matter 
comes  down.  This  is  especially  the  case  between  eight  and  ten 
o'clock  in  the  morning,  at  which  time  its  collection  is  easily 
effected.  I  should  observe  in  passing  that  the  sewage  of  these 
towns  on  the  pipe  system  is  essentially  different  from  that  of 
London.  The  matters  are  in  a  very  much  more  fresh  and  natural 
condition.  A  quantity  of  the  solid  matter  was  collected  at  the 
mouth  of  the  Croydon  sewer  by  means  of  a  flannel  bag ;  it  was 
allowed  to  drain  as  much  as  it  would,  and  afterwards  dried,  with 
all  the  necessary  precautions,  for  analysis. 

The  following  is  the  composition  of  the  dry  material  :— 

Compositioii  of       CompoailloD  of 
the  Ash.  the  I^  Matter. 

Organic  matter 77*42 

Insoluble  silicious  matter  •     .     •     .  59*72  13*49 

Oxide  of  iron 8-62  1'96 

Lime 11-32  2'66 

Magnesia 3*04  0*69 

Phosphoric  acid 12' II  2*73 

Sulphuric  acid 1*12  2*25 

Potash None  None 

Soda None  None 

Chloride  of  potassium      .     •     •     .        2*79  0*68 

Chloride  of  sodium 1*28  0*28 

10000  100*00 

Nitrogen  3  *  27  per  cent. :  equal  to  ammonia  3*  94  per  cent. 

I  consider  this  material  as  the  type  of  the  best  result  that  can 
be  obtained  by  the  mere  mechanical  filtration  of  sewage  and  the 
preservation  of  the  solid  product  for  manure.  The  change  from 
the  solid  to  the  liquid  state  of  the  nitrogenous  matters,  of  which 
mention  has  so  often  been  made,  has  not  yet  occurred,  and  the 
substance  may  be  taken  to  represent  pure  night-soil,  washed,  as 
it  always  will  be,  with  abundance  of  water.  But  how  stands  the 
case?  We  have  here  a  percentage  of  only  3*27  nitrogen,  equal 
to  3  *  94  per  cent,  of  ammonia,  on  the  absolutely  dry  product 
This  result  is  what  we  should  have  anticipated,  and  nearly 
accords  with  the  analyses  of  washed  excrements  before  given. 

That  a  more  favourable  result  might  sometimes  be  obtaii^d, 
especially  when  the  sewage  of  a  rich  population  is  operated  on, 
there  is  every  reason  to  believe ;  but,  on  the  average,  I  feel  cer- 
tain that  better  results  are  not  likely  to  be  got — that  is  to  say, 
by  mere  mechanical  filtration.  But  it  seems  to  be  acknowledged 
as  a  practical  impossibility  to  filter  the  sewage  for  the  retention 
of  the  solid  matter  without  the  use  of  some  material,  such  as 
charcoal,  be  adopted ;  and,  even  supposing  it  were  possible,  some 
subsequent  addition  would  be  necessary  to  facilitate  the  economical 
drying  of  the  product ;  for  to  dry  off  the  water  from  the  fscal  pulp 
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[irecdy  and  by  artificial  heat  would  be  plainly  out  of  the  ques- 
ion.  Now  the  substance  so  used  must  be  agriculturally  of  less 
alue  than  the  dry  fsecal  matter,  or  of  more — if  less,  then  the  pro* 
Luct  would  have  a  less  value  than  is  shown  in  the  analysis  above ; 
f  nK>Te,  then  we  are  diluting  the  material  of  higher  value  by  the 
iddition  of  that  of  less — in  other  words,  we  are  giving  to  the 
^wage  manure  a  value  which  it  does  not  intrinsically  possess, 
3y  a  costly  addition — which  is  a  commercial  absurdity,  unless  it 
3an  be  shown  that  the  pn>duct  obtained  by  the  union  of  the  two 
mbstances  is  better  worth  than  either  separately. 

There  is,  however,  still  another  point  to  be  considered,  and 
that  is,  can  we  by  any  chemical  treatment  retain  a  portion,  or  the 
whole,  of  the  valuable  matter  which  in  the  case  of  mere  mecha- 
oical  filtration  passes  off  in  the  liquid,  and  thus  raise  the  standard 
^f  the  solid  products  ?  Can  we  stop  the  ammonia,  the  potash, 
imd  the  phosphoric  acid,  and  add  them  to  our  stock  in  trade  ? 

It  is  evident  that  the  promoters  of  the  plans  which  have  been 
proposed,  and  many  of  those  who,  having  no  direct  interest  in 
them,  are  still  on  public  grounds  anxious  for  their  success,  think 
that  this  can  be  done,  for  we  constantly  hear  that  by  such  and 
such  a  process  the  ammonia  and  valuable  alkaline  compounds  of 
the  sewage  are  "  fixed,'*  and  incorporated  in  the  manure  in  a  dry 
and  portable  shape  ;  and  this  brings  us  to  consider — which,  with- 
out disrespect  to  the  subject,  for  it  is  very  important,  we  shall 
do  very  briefly — the  various  substances  that  have  been  proposed 
for  employment  in  the  collection  of  sewage. 

These  are  the  various  forms  of  charcoal,  lime,  gypsum,  clay, 
burnt  and  unbumt,  salts  of  alumina,  salts  of  zinc,  of  iron,  and 
of  magnesia,  and  certain  compounds  of  silica.  These  have  been 
proposed  for  use  in  some  cases  separately,  in  others  two  or 
more  of  them  have  been  associated  together  in  the  process. 

And  first,  of  charcoal,  of  which  there  are  several  forms.  Bone 
or  animal  charcoal  is  made  by  burning  bones  in  a  close  retort ; 
it  is  an  excellent  substance  for  deodorizing  offensive  matters, 
but  too  costly  for  use  in  this  way.  The  supply  is  limited,  and 
the  price  from  12/.  to  13/.  per  ton ;  its  principal  use  is  in  sugar 
refining.  Peat  charcoal  is  also  a  good  deodorizing  substance ; 
it  may  be  produced,  as  is  well  known,  in  large  quantities  in 
Ireland,  in  Yorkshire,  Devonshire,  in  fact  wherever  large  tracts 
of  peat  land  occur.  It  would  be  very  cheap,  but  for  the  fact 
that  when  first  dry  the  peat  contains  a  very  large  proportion  of 
water.  Even  when  dry  the  weight  is  of  course  much  reduced  by 
the  destruction  of  the  organic  matter  and  its  conversion  into 
charcoal.  For  every  ton  of  charcoal  produced,  many  tons  of  the 
original  peat  have  to  be  dug  and  moved,  and  much  of  the  cost 
is  due  to  this  circumstance.     Peat  charcoal  is,  however,  supplied 
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in  London  at  a  price  varying,  I  believe,  from  2/.  to  8/.  per  ton. 
Wood  charcoal  is  a  more  expensive  and  much  less  effective 
variety ;  its  deodorizing  properties  are  smaller  than  those  of 
peat  charcoal,  and  I  am  not  aware  that  it  has  heea  employed  in 
any  practical  operations  as  a  deodorizer.  • 

Other  forms  of  charcoal  have  lately  come  into  use  for  the 
purpose  of  preparing  sewage  manure.  They  are  made  by 
charring  night-soil,  or  in  some  cases  sewage  matter  itself  pre- 
viously collected.  The  charcoal  obtained  by  the  distillation  of 
bituminous  shale  has  also  been  employed  for  the  same  purpose. 
In  considering  the  effect  of  charcoal  as  a  deodorizer,  we  must 
carefully  discriminate  between  the  different  circumstances  in 
which  it  is  to  be  employed. 

Great  misconception  exists  in  regard  to  the  powers  of  charcoal. 
Charcoal  is  known  to  have  the  power  of  absorbing  ammonia 
and  other  gases,  and  that  to  a  very  considerable  extent ;  it  is 
taken  for  granted,  therefore,  that  this  power  exists  equally  under 
all  circumstances,  but  such  is  not  the  case.  It  absorbs  ammonia 
by  virtue  principally  of  its  great  porosity — by  a  kind  of  surface 
attraction — an  attraction  possessed  by  all  solids  for  gases,  and 
having  relation  of  course  to  the  quantity  of  surface — hence 
charcoal,  in  common  with  all  porous  bodies  offering  in  a  g^ven 
weight  a  lai^e  amount  of  surface,  has  a  great  absorptive  power 
for  gases.  But  this  property  is  also  possessed  in  an  eminent 
degree  by  water — more  especially  is  this  the  case  where  gases, 
largely  soluble  in  water,  are  in  question.  When,  therefore,  we 
treat  charcoal,  saturated  with  ammoniacal  gas,  with  water,  the 
superior  attraction  of  the  water  comes  into  play,  and  the  am- 
monia is  transferred  from  the  charcoal  to  the  solution.  In  the 
opposite  case,  that  is  to  say,  when  a  solution  of  ammonia  is 
filtered  through  charcoal,  its  strength  cannot  be  sensibly  dimi- 
nished. Indeed  this  fact  has  been  experimentally  demonstrated 
by  Dr.  Anderson,  who  published  a  series  of  trials,  proving  the 
want  of  power  in  charcoal  to  remove  ammonia  from  solution, 
and  I  have  myself  made  many  experiments  of  the  same  kind 
with  a  like  result.  It  is,  therefore,  an  entire  mistake  to  suppose 
that  the  property  of  charcoal  to  absorb  ammonia  from  an  atmo- 
sphere containing  it^  extends  also  to  the  separation  of  this  alkali 
and  its  salts  from  liquids. 

Charcoal  has  the  property  of  separating  some  organic  sub- 
stances from  solution,  and  it  might  be  thought  that  it  would  at 
least  have  this  effect  on  the  organic  matter  contained  in  sewage. 
This  particular  power  of  charcoal  is  very  limited,  and  only 
applies  to  a  small  class  of  substances.  For  instance  in  the  opera- 
tions of  the  sugar-refiner  a  solution  of  brown  sugar  is  filtered 
through  animal  charcoal.     The  colouring  matter  is  removed,  but 
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r  remains  in  solution ;  and  even  the  quantity  of  colouring 
lat  is  thus  removed  is  verj  small.  In  the  case  of  sews^e, 
iposing  it  to  be  fresh,  we  could  not  expect  charcoal  to 
;he  urea,  which  is  the  soluble  organic  matter  of  most 
>ecause  charcoal  is  actually  used  to  purify  coloured 
{  of  urea,  the  latter  remaining  in  solution, 
oal  is  used  in  two  ways  in  the  preparation  of  sewage 
In  the  first,  it  forms  a  filter-bed  through  which  the 
is  passed.  In  the  second,  it  is  mixed  either  with  the 
I  tanks — the  whole  being  mechanically  filtered — or  the 
IS  first  filtered  through  wire  gauze,  perforated  zinc,  or 
loths,  and  the  charcoal  is  added  to  the  pulpy  mass,  to 
e  it  and  facilitate  its  drying.  The  first  of  these  has  the 
re  of  employing  it  both  as  a  deodorizer  and  a  mechanical 
ut  in  whatever  way  it  is  used,  it  must  be  clearly  under- 
Btt  charcoal  removes  nothing  worthy  of  notice  from  actual 
,  and  its  functions  are  confined  to  the  separation  and 
tion  in  a  portable  shape  of  the  solid  matter  in  suspension, 
ext  substance  which  we  have  to  consider  in  its  applica- 
ewage  manure  is  lime.  Sewage-water,  especially  as  we 
in  London  sewers,  filters  with  great  difficulty,  and  it 

very  necessary  to  find  some  means  of  causing  a  ready 
)n  of  the  liquid  and  solid  parts.  Lime  to  a  considerable 
effects  this,  and  its  use  h^  been  made  the  subject  of 
patents.  The  lime  acts  in  coagulating  the  sewage, 
Y  by  neutralizing  carbonic  acid,  which  abounds  in 
kI  sewer-water,  and  which  holds  in  solution  carbonate  and 
te  of  lime  and  other  salts.  A  precipitate  is  thus  formed, 
ncloses  in  it  the  light,  floating  organic  matter,  which 
ot  otherwise  subside.  The  operation,  in  fact,  is  strictly 
IS  to  the  clearing  of  beer  or  coffee  by  isinglass.  The 
(  (gelatine)  combines  with  the  tannin  of  these  liquids, 

flocculent  precipitate  encloses  as  in  a  net  the  floating 
(  in  the  liquid. 

obvious   that   lime   when     added   to   sewer-water  will 

from  solution  all  those  substances  which  are  held 
J  by  acids.  It  has  therefore  the  power  to  precipitate 
ite  of  lime,  and  to  separate  phosphoric  acid  from  its  other 

combinations;  it  also  separates  from  solution  certain 
matters  with  which  it  forms  compounds,  and  the  advo- 
the  use  of  lime  in  treating  sewage  have  laid  great  stress 
property ;  but  in  truth  the  quantity  of  material  of  any 
agriculture  so  precipitated  is  very  small,  and  any  advan- 
tposed  to  be  gained  by  it  is  far  more  than  counterbalanced 
large  quantity  of  lime  that  comes  to  be  present  in  the 
produced.     1  have  examined,  from  time  to  time,  many. 

of  the  m«inure  made  from  sewage  by  the  addition  of 
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lime,  and  I  have  found  in  most  cases  from  30  to  40,  and  in 
some  nearly  60  per  cent,  of  carboifate  of  lime.  The  presence 
of  this  quantity  of  useless  matter  is  not  attributable  to  the  undue 
application  of  the  lime,  because  even  if  clear  lime-water  be 
employed  the  result  is  the  same.  It  is  a  necessity  of  the 
*  employment  of  lime  in  any  way  for  this  purpose. 

I  have  already  said  that  before  lime  can  produce  any  effect 
in  coagulating  the  sewage,  indeed  in  the  act  of  producing  that 
effect,  lime  neutralizes  the  free  carbonic  acid  of  the  sewer-water. 
This  carbonic  acid  is  produced  in  very  large  quantity  by  the 
fermentation  of  the  sewage ;  but  even  supposing  that  it  were  not 
so,  the  quantity  contained  in  the  water  supplied  to  towns  would 
materially  affect  the  question. 

Thus  the  water  of  London  contains,  per  imperial  gallon,  in 
round  numbers,  15  grains  of  carbonate  of  lime  dissolved  in 
carbonic  acid.  The  addition  of  free  lime  to  this  water  in 
neutralizing  the  carbonic  acid  produces  just  15  grains  additional 
of  carbonate,  so  that  each  gallon  of  water  furnishes  a  precipitate 
of  30  grains  of  chalk. 

I  have  calculated  that  the  excrements  of  each  perscm  in 
London  are  diluted  with  or  distributed  through  20  gallons  of 
water,  and  as  when  the  sewage  is  precipitated  by  lime  each 
gallon  of  water  furnishes  30  grains  of  chalk,  we  have  600  grains 
of  chalk  as  the  quantity  which  is  added  to  437j^  grains  (see  page 
144)  of  solid  excrement  So  that  the  manure  produced  would, 
on  this  showing,  contain  nearly  60  per  cent,  of  carbonate  of  lime. 
This  is  a  startling  fact,  and  one  that  is  well  worthy  the  cofr* 
sideration  of  those  who  are  advocating  the  process. 

I  have  before  stated  that  I  have  examined  many  samples  of 
manure  so  prepared.  Some  of  these  I  do  not  feel  at  liberty  to 
publish,  but  in  others  no  such  difficulty  exists,  and  the  analyses 
of  two  or  three  samples  are  given  in  a  note.*  ' 

*  The  following  are  aDaljses  of  samples  of  manure  made  from  London  sewage 
by  precipitation  with  lime ;  I  am  not  aware  of  the  price  at  which  the  aunpltf 
>  were  offered  for  sale : — 

No.  1.  No.  s.  No.  1. 

Moisture 4*29  4*93  4*75 

Charcoal  and  organic  matter    •     •    36*58  30*18  24*37 

Sand,&c 9-88  7*75  19-44 

Oxide  of  iron  and  alumina  •     •     •       1*86  1*62  3*51 

Phosphate  of  lime 6*51  4*85  3*73 

Carbonate   of  lime  with  a  little)  ,o.q„  .,  -^  -...„ 

carbonate  of  magnesia     .     •     .J  ^^  ^^  *^  ^"  ^^^^ 

Sulphate  of  lime 8*18  6*30  5*56 

Alkaline  sulphates  and  chlorides  •      0  *  78  0*67  1  *  09 

100*00    100-00    100*00 

Nitrogen 1*51  1*52  1*21 

Equal  to  ammonia 1*91  1*93  1*47    ^^ 

flie 
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almost  unnecessary  to  say  that  lime  can  in  no  way  help 
preservation  of  the  ammoniacal  salts  of  the  sewage, 
ss  on  now  to  gypsum, — the  office  and  properties  of  which 
nerally  just  as  much  misconceived  as  those  of  charcoal, 
im  is,  as  is  well  known,  a  compound  of  sulphuric  acid 
ne.  When  this  salt  is  brought  in  contact  with  the  volatile 
late  of  ammonia  in  the  air,  a  change  takes  place,  and  sul- 
of  ammonia  (a  non-volatile  salt)  and  carbonate  of  lime  are 
:ed.  This  is  the  way  in  which  it  acts  when  used  to 
3  the  anmioniacal  vapours  of  stables,  and  it  is  said  to^  the 
oia.  But  the  sulphate  of  ammonia  is  a  soluble  salt,  like 
rbonate  or  any  other  of  its  compounds,  and  water  will 
it  away  with  equal  certainty.  If  then  I  filter  sewage- 
through  a  bed  of  gypsum,  in  the  hope  of  stopping  the 
lia,  I  do  but  deceive  myself.  I  am  at  the  most  only  con- 
r  one  soluble  salt  of  ammonia  into  another  equally  soluble, 
9t  a  portion  of  it  is  left  behind.  Gypsum,  like  charcoal, 
:ood  substance  to  use  as  a  deodorizer  for  the  ultimate 
e,  but  it  cannot,  in  the  smallest  degree,  increase  its  value 
siining  the  soluble  ammoniacal  compounds  of  the  sewage. 
)sum,  when  added  to  undiluted  urine,  produces  a  preci- 
containing  a  large  quantity  of  phosphates,  and,  no  doubt, 
isiderable  value  as  manure.  In  this  case  the  phosphates 
la,  ammonia,  &c.,  contained  in  urine  are  converted  into 
ble  phosphate  of  lime ;  in  the  case  of  sewage,  however,  it 
*  anticipated  that  the  large  quantity  of  carbonic  acid  present 
effectually  prevent  the  precipitation  of  phosphate  of  lime 
;  use  of  gypsum. 

yrs,  burnt  and  unbumt,  have  been  proposed  as  filters  for 
3,  and  the  researches  which  I  have  had  the  pleasure  of 
hing  in  this  Journal  on  the  absorptive  properties  of  these 
nces  have  been  quoted  as  justifying  their  use;  but  my 
ments  in  no  way  warrant  such  a  conclusion,  and,  in  fact, 
al  pains  were  taken  to  prevent  them  from  being  so  under- 
following  is  the  composition  of  manure  made  from  Loudon  sewage  by 
ited  sulphate  of  alumina,  lime,  and  charcoal : — 

Moisture S6'20 

Organic  matter,  charcoal,  &c.      .     .     .       19*65 
Sand  and  other  siliceous  matter  .     .      .       10*47   • 
Oxide  of  iron  and  alumina      .     .     .     •        4*31 

Phosphate  of  lime 2*63 

Hydrated  sulphate  of  lime      .     .      .     .         5*89 

Carbonate  of  lime 20*35 

Alkaline  sulphates  and  muriates  .     .     .        0*50 


100*00 


Nitrogen 0*62 

Equal  to  ammonia 0*  75 

XV.  M 
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stood.  Clay,  indeed,  has  the  power  to  remove  from  solutioii 
almost  every  ingredient  which  is  of  any  value  in  agriculture. 
But  to  what  extent  does  this  power  reach  ?  Take,  for  instance, 
one  ingredient  of  the  sewer-water  as  before — the  ammonia.  In 
the  experiments  referred  to,  1000  grains  of  a  soil  were  found  to 
separate  from  solution  3  grains  of  ammonia,  or  3-lOths  per  cent 
This  was  as  favourable  a  result  as  any  obtained.  But  of  what 
use  would  it  be  in  the  manufacture  of  manure  ?  In  this  case 
the  misconception  is  one  of  quantity.  The  power  of  the  soil 
to  absorb  manure  is  all-important  in  the  circumstances  under 
which  it  is  naturally  brought  into  play,  that  is  to  say,  in  the  land 
itself,  because  there  we  have  hundreds  of  tons  of  soil  chai^ged 
with  the  duty  of  retaining  a  few  hundredweights  of  manure ;  but 
it  is  quite  another  thing  when  we  have  to  make  a  pcurtable 
manure  which  shall  be  rich  in  all  the  elements  of  fertility.  A 
soil  fully  charged  with  the  soluble  ingredients  of  sewage  would 
of  course,  when  brought  to  a  proper  state  of  dryness,  be  ex- 
tremely rich  for  all  the  purposes  of  vegetation,  but  it  could  not 
act  as  a  manure  unless  it  was  put  on  at  the  rate  of  20  or  30  tons 
an  acre.  I  have  indeed  examined  fertile  soils  containing  as 
much  as  3-lOths  per  cent,  of  ammonia,  but  no  person  would 
think  of  digging  such  earth  to  send  it  away  for  manure. 

It  must  be  remembered  that  these  remarks  apply  only  to  the 
effect  of  clay  or  soils,  whether  burnt  or  otherwise,  on  the  soluble 
matters  of  sewage.  If  it  is  wished  to  use  them  as  a  mechamcal 
filter,  so  be  it ;  but,  except  for  absolutely  local  purposes,  better 
substances  are  at  our  disposal. 

In  the  case  of  town  sewage  the  employment  of  such  means  is 
clearly  out  of  the  question,  for  the  carriage  to  and  fro  would 
cost  far  more  than  the  value  of  the  manure  produced. 

The  salts  of  alumina  have  been  proposed  for  use  in  preparing 
sewage  manure.  They  act  solely  in  causing  the  coagulation  A 
the  sewer-water,  and  rendering  its  filtration  possible.  I  would 
not,  however,  undervalue  this  eflFect,  for  in  practice  it  is  very 
important,  if  not  indispensable  ;  the  salts  of  alumina  are  perhaps 
the  best  that,  with  our  present  knowledge,  can  be  employed  ix 
this  purpose.  When,  to  a  quantity  of  London  sewage,  a  small 
portion  of  lime  is  first  added,  and  afterwards  another  small 
portion  of  sulphate  of  alumina,  a  flocculent  precipitate  is  formed 
which  quickly  subsides,  carrying  down  with  it  all  suspended 
matter,  and  the  liquid  soon  becomes  bright  and  clear  ;  the  sepa- 
ration by  filtration  is  now  an  easy  matter.  I  repeat  that  the 
salts  of  alumina,  however  valuable  as  an  adjunct  to  filtration, 
are  nothing  more ;  they  do  not  practically  separate  ammonia  or 
other  fertilizing  matters  from  solution. 

The  salts  of  zinc  and  of  iron  have  been  largely  used  as  deo- 
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orizers,  and  for  tbis  purpose  they  are  very  excellent.  It  is  to 
e  remembered  that  decomposing  animal  and  vegetable  matters, 
1  addition  t6  the  peculiar  odours  which  distinguish  the  putre- 
action  of  each  kind  of  substance,  evolve  two  general  products — 
ulphuretted  hydrogen  and  ammonia — generally  in  combination 
nth  each  other.  Sulphuretted  hydrogen  is  itself  a  highly 
»ffensive  and  injurious  gas,  but  ammonia  when  pure  is  by  no 
aeans  disagreeable;  but  it  would  appear  that  anunoniacal 
apours  have  a  singular  tendency  to  act  as  vehicles  or  carriers 
»f  putrid  odours,  and  the  escape  of  ammonia  is  intimately  con- 
nected with  the  offensive  character  of  such  effluvia.  We  have 
een  that  many  substances  have  the  property,  by  virtue  of  the 
icid  they  contain,  of  arresting  the  escape  of  ammonia,  and  there- 
ore  of  materially  diminishing  putrid  smells — such  are  gypsum 
ind  sulphuric  acid.  But  the  salts  of  zinc  and  iron  not  only  com- 
>ine  with  ammonia  by  their  acid,  but  at  the  same  time  their  other 
ngredient,  the  iron  or  zinc,  effectually  removes  all  smell  of 
;ulphuretted  hydrogen  by  forming  with  it  insoluble  sulphurets. 
These  salts  are  thetefore  very  effective  deodorizers,  but  they  do 
lot  any  more  than  the  other  agents  of  which  we  have  spoken 
'etain  the  ammoniacal  compounds  in  solution  in  sewage. 

The  use  of  compounds  of  magnesia  in  the  preparation  of 
iewage  manure  stands  upon  a  different,  and,  theoretically,  a 
nuch  more  favourable  basis,  than  those  which  have  been  pre- 
riously  mentioned  ;  and  it  is  this :  magnesia  enters  into  the 
:omposition  of  one  of  the  very  few  insoluble,  or  comparatively 
insoluble,  compounds  of  ammonia  with  which  chemistry  has 
made  us  acquainted.  The  sulphate,  muriate,  nitrate,  carbonate, 
and  so  on,  of  ammonia,  are  all  soluble  salts  ;  it  is,  therefore, 
of  no  use  to  produce  them  by  any  addition  of  the  sewage ; 
they  flow  away  in  the  water  and  cannot  be  retained  by  mf  cha- 
nical  filtration.  But  ammonia  forms  with  phosphoric  acid  and 
magnesia  a  salt  of  comparatively  small  solubility ;  and  as  the 
two  latter  ingredients  exist  in  all  forms  of  liquid  manure,  the 
Edition  of  magnesia  would  seem  an  excellent  method  of  securing 
hoth  of  these  valuable  elements  at  once.  Some  years  since  it 
^as  proposed  (I  believe  by  Dr.  Angus  Smith)  to  add  a  cheap 
salt  of  magnesia  to  putrid  urine,  which  contains,  as  we  have 
Seen,  ammonia  in  large  quantity  and  soluble  phosphates ; — a 
precipitate  of  phosphate  of  magnesia  is  produced,  and  there  is 
Htde  doubt  that  by  this  means  a  most  valuable  manure  may  be 
obtained. 

Very  lately  a  patent  has  been  taken  for  the  use  of  burnt  mag- 
nesian  limestone  in  the  manufacture  of  sewage  manure.  This 
variety  of  limestone  occurs  abundantly  in  the  north  and  west  of 
England,  and  would  therefore  not  be  an  expensive  material.     It 
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is  proposed  to  break  up  the  burnt  limestone  into  a  suitable  form 
to  serve  either  by  itself  or  mixed  with  charcoal,  &c.,  as  a  filter  for 
the  sewage,  the  ammonia  and  phosphoric  acid  of  which  it  \% 
expected  to  retain  in  the  insoluble  form.  I  am  very  unwilling 
to  express  a  decided  opinion  on  this  process :  originated  by  a 
chemist  of  ability,  it  possesses  the  advantage  of  correct  principle, 
to  which  none  of  the  other  methods  can  lay  claim.  In  all  those 
plans  which  have  previously  engaged  our  attention  there  u  an 
absence  of  any  effective  cause  for  the  retention  of  the  soluble 
ammoniacal  compounds :  but  in  this  process  the  deficiency  is, 
theoretically  at  all  events,  supplied.  I  say  theoretically,  because 
there  are  circumstances  which,  it  is  to  be  feared,  will  seriously 
interfere  with  its  success.  To  mention  only  one  or  two :  phos- 
phate of  ammonia  and  magnesia  is  not  absolutely  an  insoluble 
salt ;  and  it  has  already  been  shown  that  for  every  part  of  am- 
monia present  in  sewage  we  have  to  encounter  the  solvent 
action  of  10,000  parts  of  water,  containing  all  sorts  of  other 
salts  ;  whether  under  these  circumstances  the  insolubility  of  tbe 
compound  produced  will  be  sufficient  to  preserve  it  from  being 
washed  away,  is  matter  of  doubt.  But  further,  this  compound 
will  have  to  encounter  the  formidable  action  of  that  umversal 
solvent,  the  carbonic  acid,  contained  in  the  sewage.  It  is  true 
that  this  may  be  neutralized  by  a  free  use  of  the  magnesian  lime- 
stone, but  not  without  the  attendant  disadvantage  of  introducing 
into  the  manure  large  quantities  of  useless  carbonate  of  lime,  as 
was  before  shown  in  the  case  of  ordinary  lime. 

But  whatever  may  be  the  difficulties  attending  it,  this  process 
deserves  consideration,  and  it  is  much  to  be  wished  that  it  may 
be  worked  out  successfully. 

The  last  method  to  which  the  reader's  attention  will  be  directed 
is  one  suggested  by  myself,  and  open  to  many  of  the  same  diffi- 
culties as  the  others.  It  consists  in  the  use  of  certain  compounds 
of  silica.  My  researches  have  established,  as  the  readers  of  this 
Journal  may  remember,  the  existence  of  certain  double  silicates 
of  alumina  and  of  another  base  which  may  be  either  ammonia, 
potash,  soda,  magnesia,  or  lime.  These  double  silicates  are  all 
more  or  less  insoluble  in  water.  The  lime  compound  is  decom- 
posed by  salts  of  all  the  other  alkalies  and  alkaline  earths — i^ 
instance,  double  silicate  of  alumina  and  lime,  when  digested  with 
sulphate  of  ammonia  or  sulphate  of  potash,  is  converted  into  a 
corresponding  and  sparingly  soluble  compound  of  ammonia  or 
potash,  whilst  sulphate  of  lime  remains  in  solution.  The  lim^ 
compound  would,  therefore,  remove  from  solution  substances  of 
great  agricultural  value. 

The  expense  of  these  comj^ounds  would  hitherto  have  pv^ 
eluded  their  use  for  such  a  purpose ;  but  it  happens  fortunately 
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that  tbeir  discovery  has  been  coincident  with  that  of  a  new  source 
of  silica,  which  greatly  facilitates  the  manufacture  of  all  the  salts 
of  this  acid.  The  beds  of  soluble  silica,  at  the  base  of  the  chalk 
hills,  may  ultimately  indeed  be  of  considerable  importance  in  an 
agricultural  point  of  view. 

^^It  would  seem  possible  to  employ  one  or  other  of  the  compounds 
mentioned  above  in  such  a  manner  that  the  ammonia  and  potash 
of  the  sewage  might  be  retained  in  the  solid  state.  71ius,  for 
instance,  double  silicate  of  alumina  and  lime,  when  so  used, 
would  become  a  corresponding  salt  of  potash  or  ammonia.  The 
same  difficulties  would,  however,  attend  the  use  of  these  salts  as 
that  of  the  magnesian  lime,  before  discussed,  and  it  is  very 
doubtful  whether  they  could  be  used  to  practical  advantage. 

We  may  recapitulate  very  shortly  the  conclusions  to  which  we 
have  been  led  by  an  examination  of  this  subject.  We  learn  that 
of  the  fertilizing  matters  of  sewage,  by  far  the  largest  portion 
exists  in  the  liquid  state ;  that  the  solid  portion  has  not  even  the 
agricultural  value  of  ordinary  excrement,  far  less  that  of  night 
soil,  to  which  we  are  unthinkingly  in  the  habit  of  comparing  it ; 
that  the  liquid  is  so  largely  diluted  with  water,  that  any  attempt 
to  concentrate  it  is  totally  out  of  the  question ;  that  the  greater 
number  of  plans  that  have  been  proposed  for  the  production  of  a 
solid  manure  from  sewage  are  only  so  far  valuable  that  they  assist 
in  the  separation  and  filtration  of  the  matter  in  suspension,  which, 
as  well  as  the  liquid,  they  deodorize  and  render  manageable. 
Thus  we  have  seen  that  charcoal  does  not  retain  the  ammoniacal 
or  alkaline  salts,  and  in  no  way  adds  to  the  value  of  the  solid 
refuse  except  in  rendering  it  inoffensive  and  in  assisting  its  desic- 
cation ;  that  lime  is  merely  useful  in  the  filtration  and  deodorizing 
of  the  sewage,  whilst  on  the  other  hand  it  introduces  into  the 
solid  manure  a  large  proportion  of  useless  matter ;  that  the  salts 
of  alumina,  iron,  and  zinc,  deodorize  and  coagulate,  but  nothing 
more  ;  and  finally,  that  the  processes  which  really  are  adapted  to 
the  separation  of  the  soluble  fertilizing  matters  of  the  sewage, 
namely,  those  in  which  salts  of  magnesia  and  compounds  of  silica 
are  employed,  may  altogether  fail  of  success  on  account  of  the 
diluted  character  of  the  liquid  and  its  other  solvent  properties. 

But  there  is  a  further  difficulty,  and  one  which  may  prove 
insurmountable.  The  manufacture  of  solid  manure  from  sewage, 
to  be  successful,  must  furnish  an  article  of  such  value  as  to  b^r 
the  expense  of  carriage  to  a  considerable  distance.  It  is  not  in 
the  immediate  neighbourhood  of  towns,  where  stable  manure  and 
other  fertilizing  matters  are  abundantly  available,  that  the  pro- 
duct of  the  sewers  is  most  wanted,  or  would  be  most  appre- 
ciated. The  market-gardens  in  the  neighbourhood  of  London 
and  other  large  towns  will  always  have  the  command  of  abund- 
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ance  of  manure,  which  is  obtained  at  a  very  low  cost  and  with 
little  or  no  expense  of  carriage,  being  brought  by  the  market- 
carts  in  their  return  journey.  The  market  for  sewage  manure 
ought  to  be  found  in  a  wider  zone.  I  feel  persuaded  that  cheap 
manures — that  is  to  say,  manures  of  small  value,  at  an  equally 
small  price — are  a  mistake,  and  every  step  that  we  take  now  \% 
in  the  opposite  direction,  namely,  in  the  concentration  of  ferti- 
lizing qualities.  If,  then,  in  the  act  of  producing  sewage  manuie 
in  the  solid  state  a  low  percentage  of  manuring  ingredients  is 
obtained — the  great  bulk  of  the  manure  being  useless  to  vegetsr 
tion — such  a  result  is  a  failure,  not  a  success,  however  much  of 
the  manure  may  be  produced. 

It  may  be  asked,  is  there  then  no  plan  by  which  a  solid  ma- 
nure of  sufficient  value  can  be  prepared  from  sewage  ?  My  own 
conviction  is  that,  as  yet,  no  plan  has  been  suggested  which, 
with  a  due  regard  to  the  farmer's  interests,  unites  the  prospect 
of  a  paying  speculation.  Of  course  I  speak  now  of  a  manufac- 
ture in  which  sewage  is  the  staple  raw  article.  It  is  quite  possi- 
ble to  mix  other  matters,  such  as  the  refuse  substances  of  large 
towns,  with  the  solid  deposit  of  sewage  so  as  to  make  a  good 
manure,  at  a  fair  or  even  a  low  price ;  but  in  this  the  merit  lies 
with  the  substances  added,  not  with  the  sewage  itself;  and 
such  a  manufacture  is  obviously  very  partial  and  limited  in  its 
application. 

It  has  always  appeared  to  me  that  this  question  of  sewage- 
water  is  regarded  in  a  wrong  light.  A  most  exaggerated  opinion 
of  the  prospects  of  manufacturing  manure  from  it  is  entertained 
by  local  Boards  of  Health  and  town  corporations.  Not  content 
with  making  arrangements  by  which  the  removal  of  the  refuse 
and  the  cleansing  of  their  watercourses  is  to  be  obtained,  they 
in  many  cases  stipulate  for  a  rental  for  the  right  of  taking  the 
sewage  matter.  I  do  not  doubt  that  if  the  liquid  sewage  conld 
be  properly  distributed  over  the  extent  of  surface  which  it  is 
capable  of  fertilizing,  a  revenue  would  be  forthcoming  towards 
the  reduction  of  the  town-rates.  But,  in  the  absence  of  arrange- 
ments for  liquid  distribution,  and  unless  we  should  discover 
some  process  far  better  than  any  we  possess  for  the  solidification 
of  the  sewage,  I  am  convinced  that  the  results  must  be  all  the 
other  way :  that  is  to  say,  the  towns  must  be  content  to  pay 
towards  the  operation,  instead  of  looking  to  it  as  a  source  of 
income.  The  question  is  indeed  a  compound  one — sanitary  and 
agricultural.  It  is  of  the  utmost  importance  to  the  town  popula- 
tions to  remove  their  refuse  matter  without  polluting  the  neigh- 
bouring streams.  By  the  aid  of  existing  processes  this  object 
can  be  satisfactorily  accomplished  ;  and  the  water  supplied  to  a 
town  may  be  restored  to  the  watercourses  in  a  comparatively 
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tmobjectianable  form.  But  the  manure  so  produced  camiot  be 
sold  at  a  profit — unless,  indeed,  the  farmer,  by  giving  more  than 
its  value,  is  made  to  pay  for  the  sanitary  improvement  of  the 
towns.  It  is  useless  to  urge  that  a  manure  made  in  this  way  can 
be  sold,  and  has  been  sold,  largely  at  an  amply  remunerative 
rate.  No  one  who  is  acquainted  with  the  nature  of  farming 
operations,  and  with  the  difficulty  of  estimating  and  tracing  to 
their  true  source  the  effects  of  manure,  will  doubt  that  for  a  time 
even  the  very  poorest  manures  may  have  a  sale,  particularly  if 
the  price  is  temptingly  low.  But  this  state  of  things  does  not 
last :  and  the  price  at  which  the  solid  sewage  manure  will  ulti- 
mately find  buyers  will  be  below  the  cost  of  its  production. 

The  true  policy  of  towns  is  to  take  this  matter,  in  some  shape 
or  other,  into  their  own  hands.  Their  primary  concern  should 
be  to  effect  the  sanitary  objects  thoroughly,  looking  to  the  manure 
as  a  set  off,  greater  or  less,  against  the  expenses  incurred  in 
secnring  the  increased  health  and  cleanliness  of  their  populations. 


VII. — On  the  Species  of  JElgilops  of  the  South  of  France,  and  their 
Tranrformation  into  Cultivated  Wheat,  By  M.  Esprit  Fabre, 
of  Agde.     (Translated  from  the  French.) 

Three  kinds  of  ^gilops  are  frequently  met  with  in  the  south  of 
France  and  in  other  parts  of  the  Mediterranean  district,  viz, 
jTAjilops  triuncialisj  L. ;  JE,  ovatCj  L. ;  and  jtE,  triaristata^  Willd. 
M.  Requien  has  stated  that  there  is  a  fourth,  which  he  calls  JE.tri" 
ticoidesj  but  this,  as  will  be  shown  hereafter,  is  only  a  peculiar 
form  of  ^.  ovata  and  triaristataj  both  of  which  produce  it. 

1.  j^.  triuncialis  is  distinguished  from  the  others  by  its  more 
slender  and  elongated  cylindrical  ears.  The  glume  consists  of 
2  equal  valves,  one  with  3,  the  other  with  2,  awns.  The  nerves 
of  the  valves  are  7  to  10  in  number,  and  are,  like  the  awns 
themselves,  covered  with  asperities.  The  valves  of  the  florets 
{palecB\  also  2  in  number,  are  membranous  and  ciliated  at  their 
edge ;  cMie  of  them  is  terminated  by  3  abortive  awns. 

The  flowering  stems  are  from  35  to  40  centim.*  high ;  the 
leaves  are  never  so  long  as  the  spike. 

The  ear  itself  is  from  10  to  12  centim.  in  length,  and  is 
composed  of  from  5  to  7  spikelets,  of  which  the  3  lowest  are 
fertile,  and  the  rest  sterile.  The  glumes  of  the  spikelets  present 
projecting  whitish  ribs,  varying  in  number  with  that  of  the  awns 
which  terminate  them.     When  the  number  of  these  awns  is  2, 

♦  1  millimetre  =  0*039  inch,  or  less  than  half  a  line. 
1  centimetre  »  0*393  ineh,  or  nearly  4-10th8  of  an  inch. 
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the  number  of  the  ribs  of  the  glume  is  6  or  7  ;  when  the  glume 
has  3  awns,  the  number  of  ribs  is  commonly  10,  5  strong  alter- 
nating with  5  slender.  The  asperities  which  have  already  been 
stated  to  cover  the  sides  of  the  glume  and  the  awns  render  both 
rough  to  the  touch. 

The  seed  or  grains  of  this  spopies  are  1  centim.  in  length, 
horny,  slender,  not  being  more  than  3  millim.  in  circumference 
at  their  largest  part.  Their  upper  end  is  terminated  by  a  toft 
of  whitish  silky  hair.  These  grains  are  of  a  fine  yellow  colour, 
and  become  brown  when  dried;  they  are  a  little  floury  when 
broken.  When  germinating,  only  2  radicles  are  usually  pro- 
duced ;  3  are  rare. 

The  plant  is  glaucous  all  over.  Of  all  the  species  we  shall 
have  to  notice  this  is  capable  of  being  the  most  highly  deTeloped. 
It  never  produces  varieties. 

2.  ./Effilops  ovata^  L.  The  glume  of  this  species  is  composed 
of  2  equal  valves,  each  of  which  is  terminated  by  4  awns.  The 
valves  are  marked  with  10  or  11  projecting  nerves,  of  which  6 
or  7  are  strong,  and  the  others  alternating  are  weak  and  often 
incomplete ;  all  are  glabrous,  or  are  furnished  with  very  short 
hairs ;  the  spikelets  which  they  cover  are  strongly  convex. 

Of  the  2  membranous  valves  or  palecs  which  compose  the 
floret,  one  is  terminated  by  3  short  awns,  and  the  other  has  no 
beard,  but  is  slightly  ciliated  at  its  apex. 

The  flowering  stems  are  from  20  to  25  centim.  in  height 
The  upper  leaves  never  reach  the  first  tooth  of  the  axis  of  the 
ear.  The  ear,  including  the  awn,  is  4  centim.  long;  the 
end  of  the  awn  is  violet-coloured.  These  awns  spread  so  as  to 
form  nearly  a  right  angle  with  the  axis  of  the  ear.  The  spikelets 
are  4  in  number,  and  the  2  lower  ones  alone  are  fertile. 

The  ears  of  this  species  are  shorter  than  those  of  any  other. 
The  fruit  or  grains  are  much  shorter  than  those  oij3S,  triuncUdis* 
Some  are  yellow  and  floury  when  broken,  the  others  are  black  and 
homy.     Three  radicles  are  produced  when  the  seeds  germinate. 

The  whole  plant  is  glaucous  in  appearance,  and  is  thus  easily 
distinguished  at  a  glance  from  the  other  species. 

3.  jiEffilopa  triaristata^  Willd.,  differs  from  the  2  species  just 
described  in  the  following  particulars  :  the  2  valves  of  the  glume 
are  equal  as  before,  but  they  are  almost  always  terminated  by  3 
awns,  very  rarely  by  2.  The  ridges  and  nerves  of  the  valves  are 
less  numerous  than  in  j^.  ovata.  The  valves  of  the  floret,  or 
palecDy  are  membranous,  as  in  the  other  two  species ;  but  one 
is  ciliated  at  its  edges,  and  is  terminated  by  2  short  awns,  whilst 
the  other  has  no  awn,  and  is  ciliated  at  its  apex.  The  awns  are 
nearly  vertical. 

The  flowering  stems  of  this  species  are  much  more  erect  and 
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Her  than  those  of  ^.  ovata  ;  they  are  30  to  35  centim.  in 
tight.  The  upper  leaves  are  longer,  and  almost  reach  the  first 
oth  of  the  axis.  The  ears,  including  the  awns,  are  5  to  6 
tntim.  in  length,  and  are  composed  of  from  4  to  6  spikelets, 
which  2,  and  sometimes  3,  are  fertile.  The  nerves  of  the 
lives  of  the  glumes  are  thickly  covered  with  short  thick  hairs, 
id  are  consequently  very  rough  to  the  touch.  This  species 
Lffers  from  the  two  preceding — 

1.  By  the  green  colour  of  all  the  parts  of  the  plant. 

2.  By  the  hreadth  of  the  valves  of  the  glumes. 

3.  By  the  very  dark  colour  which  the  ears  assume  when 
pening. 

4.  By  the  larger  size  of  its  com ;  and 

5.  By  the  surface  of  the  com,  which  is  covered  with  a  sort 
f  brown  silk. 

The  colour  of  the  grains  varies  ;  some  are  yellow,  and  others 
re  dark  brown,  or  nearly  black. 

The  grains,  when  germinating,  produce  three  radicles.  They 
^e  floury,  but  harder  than  those  of  ^,  ovata, 

4.  ./^^lops  triticoideSy  Req.  This  plant  was  first  described  by 
L  Bertoloni.  His  description  is  of  the  plant  found  by  Requien 
I  the  environs  of  Avignon  and  Nimes,  in  1824,  and  named  by 
Lm  j3E.  triticoides.  In  his  herbarium  there  are  specimens  of  the 
lant,  and  accompanying  them  are  the  following  characters, 
hich  he  assigned  to  it : — 

Leaves  glabrous ;  grains  pubescent.  Ear  composed  of  4  or 
spikelets ;  this  ear  is  obloi^,  cylindrical,  of  the  same  length 
5  that  6f  jE,  triuncialisj  and  of  the  same  size  as  the  ear  of 
B.  triaristata.  The  spikelets  are  4-flowered  and  glaucous.  The 
lives  of  the  glume  are  nearly  glabrous,  furrowed,  with  ribs 
»ugh  to  the  touch ;  they  are  truncated,  and  have  2  unequal  awns, 
ith  1  intermediate  tooth.  The  exterior  valve  of  the  floret  is 
frminated  by  an  awn  nearly  as  long  as,  equal  to,  or  sometimes 
nger  than,  that  of  the  glume.     There  ends  the  description. 

Now  this  JE,  triticoides  of  Requien,  which  is  by  its  appear- 
ice  so  easy  to  distinguish  from  the  other  species,  and  is  so 
early  characterised,  is  not  a  distinct  species :  it  is  only  a  par- 
cular  form  assumed,  under  certain  circumstances,  by  the  two 
her  well-known  species  described  above,  under  the  names  of 
B.  ovata,  L.,  and  ^.  triaristata^  Willd. 

I  have  clearly  ascertained  that  this  is  the  case  by  the  fol- 
►wing  observations,  which  can  be  easily  verified  by  any  one 
ho  will  visit  Agde  in  the  month  of  May.  It  is  very  likely  that 
ley  may  be  also  verified  in  the  environs  of  Nimes  and  Avignon, 
here  M.  Requien  found  his  jE.  triticoides^  and  indeed  wherever 
lis  form  is  met  with. 
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The  ears  of  ^gilops  are  coriaceous,  and  remain  entire 
year  after  year  without  being  decomposed ;  they  merely  become 
black  as  they  get  old.  The  grains  of  these  ears  do  not  fiill 
from  their  envelopes,  but,  when  arrived  at  maturity,  the  ears 
break  off  from  the  top  of  the  stem,  fall  upon  the  ground,  and 
produce  the  next  year  new  plants  which  spring  from  the  whole 
ear ;  the  spikelets  do  not  separate  from  the  latter,  nor  do  the 
grains  drop  out  from  the  spikelets.  This  may  be  seen  firom  the 
specimens  represented  in  fig.  1,  A. 

The  ^gilops  are  quick-growing  plants  ;  they  germinate  With 
the  first  showers  in  autumn,  and  emit,  as  we  have  said,  3  radicles 
from  beneath  the  cotyledon. 

When  the  ears  begin  to  appear,  it  may  be  easily  seen  that 
the  grains  enclosed  in  the  sjpikelets  of  the  old  ear  on  the 
ground  produce  two  kinds  of  plants  {see  fig.  1,  A.) :  the  one  kind 
terminating  in  shorter  and  more  compact  ears,  and  the  other  in 
ears  which  are  much  larger  and  of  a  very  different  form.  The 
first  are  ^.  ovo/a,  and  the  second  ^.  triticoides. 

The  spikelets  whose  grains  exhibit  this  phenomenon  are  in- 
serted on  the  same  axis,  and  are  consequendy  part  of  the  same 
ear  and  belong  to  the  same  individual  plant.  The  roots  of  the 
young  plants  shoot  into  the  same  soil,  whence  they  obtain  the 
same  alimentary  matters  ;  nevertheless,  the  individuals  called 
triticoides  become  the  most  highly  developed,  and  assume  dif- 
ferent forms  in  all  their  parts. 

All  the  parts  mentioned  above  are  represented  in  fig.  J,  A. 

It  is  clear  from  these  observations  that  the  grains  of  ^.  cvata^ 
L.,  yield  two  sets  of  plants,  viz.  those  described  under  the  name 
of  2E,  avata^  and  those  which  Requien  and  Bertoloni  thought  a 
distinct  species,  and  named  ^.  triticoides. 

This  is  not  all.  Another  species  of  ^gilops,  ^.  triaris' 
tatay  Willd.,  also  yields  the  triticoid  form,  distinguishable,  how- 
ever, from  that  produced  by  ^.  ovata.  The  ears  of  .^SL  tri-' 
ticoides  obtained  from  ^.  ovaia  are  glaucous  and  many-floweied 
in .  their  spikelets,  have  more  flowers,  and  are  packed  closer  to 
each  other  ;  whilst  the  ears  of  ^.  triticoides^  yielded  by  ^.  £ri- 
aristata^  are  yellow,  sometimes  become  blackish  brown,  and  are 
besides  alternate-flowered,  and  are  formed  of  spikelets  with  fewer 
flowers,  tolerably  distant  from  each  other,  and  so  arranged  that 
their  alternation  is  very  distinct. 

The  species  of  ^gilops  are  common  in  the  south  of  Europe, 
and  probably  in  the  whole  basin  of  the  Mediterranean.  They 
inhabit  flat,  hot,  dry  plains.  I  found  some  of  ^.  ovata  presenting 
at  the  same  time  both  the  form  characteristic  of  this  species  and 
that  of  the  triticoides^  in  an  uncultivated  volcanic  soil,  with  a 
subsoil  consisting  entirely  of  porous  lava ;  it  is  the  hottest  and 
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driest  soil  of  the  country,  and  is  known  by  the  name  of  Rocher  de 
Rigaud  ;  around  it  grow  some  very  weak  vines. 

The  jE.  triaristata  presented  the  same  phenomena  as  'the  JE. 
wata  in  a  very  barren  gravelly  soil  covered  with  pebbles. 

The  remarkable  fact  that,  under  certain  circumstances,  plants 
approaching  TrUicum,  or  wheat,  are  produced  from  the  two  per- 
fectly distinct  species  of  jE^ilopSy  leads  to  the  supposition  that, 
as  has  often  been  presumed,  these  ^gilops  are  the  wild  repre- 
sentatives of  cultivated  com,  and  that  consequently  wheat  is 
nothing  more  than  ^gilops  modified  by  the  influence  of  soil 
and  climate. 

It  may  moreover  be  supposed  that  the  varieties  of  Triticum 
or  wheat  produced  by  JE.  ovata^  are  those  with  glabrous  ears 
and  fine  grains,  known  to  agriculturists  by  the  name  of  Seissette, 
TouzelUy  glabrous  or  bearded,  &c.,  and  which  varieties  were  long 
since  united  by  M.  Dunal  into  one  great  class  called  Touzelle, 
and  so  adopted  by  M.  Seringe  in  his  excellent  work  on  cereals. 

It  may  adso  be  presumed  that  the  coarse  corn  with  hairy  spikes, 
known  in  Languedoc  by  the  name  of  Fonrmen^  including  Triti-- 
cum  turffidum  and  compositum^  and  forming  the  group  called 
PStanielle  by  M.  Dunal,  arise  from  ^.  triaristata^  Willd.  It 
would  result  from  this,  that  the  two  species  of  jEffilops  which 
are  transformed  into  triticoides  give  rise  to  two  series  of  distinct 
varieties,  each  consisting  of  one  of  the  known  groups,  races,  or 
varieties  of  cultivated  wheat. 

Before  I  had  ascertained  by  observation  that  ^.  triarzstata 
presented  the  same  phenomenon  as  jE.  ovata,  that  is  to  say, 
yielded  plants  like  Triticum,  I  was  induced  to  cultivate  ^, 
triticoides  derived  from  ovata  in  the  hope  of  obtaining  cultivated 
wheat,  or  at  least  some  analogous  variety.  The  next  chapter  is  an 
account  of  my  experiments  with  this  view. 

Chapter  II. — Cultivation  of  JE^lops  triticoides  obtained  from 
JE.  ovata. — When  I  made  the  experiments  of  which  I  am  about 
to  give  an  account,  I  was  not  acquainted  with  ^.  triaristata, 
which  is  not  in  De  CandoUe's  '  Flore  Franqaise,'  the  only  book 
I  then  had  at  hand.  I  was  consequently  not  then  aware  that  this 
species,  like  jE,  ovata,  became  transformed  into  ^.  triticoides  ; 
had  it  been  otherwise,  I  should  have  cultivated  ^.  triticoides 
obtained  from  ^.  triaristata,  Willd.,  together  with  yE,  triticoides 
obtained  from  ^.  ovata.  Unfortunately,  however,  I  was  com- 
pelled to  confine  my  experiments  to  the  cultivation  of  ^.  triti- 
coides produced  from  jE,  o\Hita. 

First  year  of  cultivation,  1839. — The  plants  were  sown  for  the 
first  time  in  1838.  In  1839  the  flowering  stems  attained  a 
height  of  from  70  to  80  centim.  The  plants  ripened  from  the  15th 
to  the  20th  July ;  they  had  but  few  fertile  spikelets,  each  con- 
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taining  only  one  or  two  grains,  which  ripened  late  ;  all  the  other 
spikelets  were  sterile  by  abortion.  As  a  result,  I  obtained  five 
grains  for  one,  and  the  grains  were  close,  concave,  and  very  hairy 
at  the  top.  The  ears  were  deciduous,  that  is  to  say,  they 
broke  and  fell  off  as  soon  as  ripe.  Each  valve  of  the  glume  had 
only  two  awns,  of  which  one  was  shorter  than  the  other.  In 
one  plant,  one  of  these  awns  became  abortive,  and  there  only 
remained  one  to  each  valve  of  the  glume.  On  others  there  w^e 
some  glumes  with  a  long  and  some  with  a  short  beard.  More- 
over, these  plants  had  exactly  the  appearance  of  Touzelle  wheat 
In  all  of  them  the  angles  of  the  rachis  were  strongly  ciliated. 

Second  year^  1840. — In  1839  there  was  a  second  sowing.  In 
1840,  at  harvest  time,  the  spikelets  were  more  numerous  than 
before,  and  contained  two  grains.  The  valves  of  the  glume  ter- 
minated in  two  awns,  of  which  one  was  four  or  five  times 
shorter  than  the  other,  and  was  sometimes  reduced  to  a  mere 
tooth.  The  fruit  (grains)  was  less  compact,  less  concave,  and 
less  hairy  at  the  end.  The  angles  of  the  rachis  were  less  ciliated, 
and  the  ears  less  deciduous,  i.e.  they  fell  off  less  easily.  The  grains 
contained  much  more  flour  than  those  of  the  preceding  year. 

Third  year^  1841. — ^The  seeds  sown  in  the  autumn  of  1840 
gave  in  1841  plants  with  ears  like  those  of  Triticum^  and  with 
scarcely  any  sterile  spikelets ;  the  spikelets  generally  contained 
two  grains,  sometimes  three,  less  compact,  less  concave,  and  less 
hairy  than  those  of  the  preceding  year. 

The  valves  of  the  glume  had  two  awns,  one  of  whicb  was  very 
long,  and  the  other  so  completely  abortive  as  almost  to  justify  a 
statement  that  the  awns  were  single,  ^fhe  plants  became  more 
and  more  like  Triticum  in  appearance. 

Fourth  year^  1842. — ^The  seeds  sown  in  1841  yielded  plants 
which  were  attacked  by  rust.  The  ears  of  these  plants  were 
remarkable  for  the  small  development  of  the  awn,  which  gave 
them  the  appearance  of  beardless  Touzelle.  There  were  twenty 
ears  which  did  not  yield  a  single  grain. 

Those  plants  which  did  not  suffer  from  the  attack  of  rust  pro- 
duced deciduous  ears,  the  awns  of  which  were  less  abortive:  there 
were  as  many  as  three  flowers  in  the  same  spikelet,  and  they 
yielded  two  or  three  good  grains,  hairy,  but  slightly,  at  their  apex. 

Fifth  year^  1843. — In  1843  the  plants,  from  the  seed  sown  in 
1842,  attained  the  height  of  a  yard.  One  of  the  two  awns  of  the 
valves  of  the  glume  was  so  short  and  rudimentary,  that  these 
valves  may  be  said  to  have  had  but  one  awn. 

In  each  spikelet  were  two  fertile  flowers  at  least,  sometimes 
three.  The  com  or  grains  were  so  well  developed  that  they  were 
partly  exposed  through  the  valves  of  the  florets.  The  ears  were 
less  fragile.     The  plants  were  exactly  like  wheat  in  appearance* 
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One  of  these  plants,  kept  carefully  clear  of  weeds,  yielded  380 
for  one,  and  another  450.  These  grains,  better  developed,  pro- 
truded through  their  coverings,  and  did  not  remain  completely 
enclosed  as  did  those  of  the  preceding  years. 

Sixth  yeavy  1844. — All  the  spikelets  of  the  plants  obtained  this 
year  from  the  seeds  sown  in  the  autumn  of  1843  were  fertile,  and 
a  tolerable  quantity  of  them  contained  3  grains.  These  grains, 
which  were  visible  through  their  envelopes,  were  still  concave  on 
one  side.  The  ears  remained  deciduous.  The  valves  of  the  glume 
had  only  1  awn,  with  an  excessively  short  rudiment  of  another. 

Seventh  year^  1845. — ^The  plants  gathered  in  1845  were  very 
like  wheat.  Their  valves  had  only  1  awn,  accompanied  by  a  mere 
tooth,  the  rudiment  of  the  other.  The  glume  enclosed  4  or  5 
flowers,  of  which  3  were  fertile,  as  in  good  corn.  These  plants 
may  be  regarded  as  truly  Triticum. 

The  experiments  which  led  to  the  results  just  detailed,  and 
which  were  conducted  during  7  successive  years,  were  made  in 
an  enclosure  surrounded  by  high  walls,  far  from  any  place  where 
cereals  were  cultivated,  and  in  which  there  was  no  other  grami- 
neous plant. 

Eighth  year^  1846. — Cultivation  in  open  field.  Thinking  that 
I  had  brought  the  JEyilops  triticoides  to  its  greatest  perfection, 
and  that  I  had  ultimately  obtained  a  true  Triticum^  or  wheat,  I 
determined  to  cultivate  my  plants  in  the  open  fields,  and  to  sow 
them  broad-cast  in  the  ordinary  way.  Accordingly  in  1845  I 
sowed  some  seeds  in  this  manner  in  a  field  near  the  road  to  Mar- 
seillan,  in  a  soil  like  what  is  called  in  the  country  souberbe^  and 
enclosed  on  all  sides  by  vineyards.  Care  was  taken  to  avoid  the 
open  fields  in  which  corn  was  cultivated,  in  order  to  prevent  any 
pollen  from  it  falling  on  the  Triticum  obtained  from  j^Eyilops. 
For  4  years  successively  this  was  continued,  and  in  each  autumn 
I  obtained  produce  similar  to  that  yielded  by  common  wheat  grown 
in  soils  of  a  like  nature :  the  yield  was  from  6  to  8  times  the 
quantity  of  seed,  varying  with  the  year. 

The  plants  obtained  in  1850  had  the  following  characters : — 
The  stems  were  straight,  not  bent,  from  60  to  70  centim.  in  height, 
and  full  of  pith.  The  valves  of  the  glume  terminated  in  a  single 
awn,  the  rudiment  of  the  other  being  scarcely  visible.  They 
were  very  slightly  striated,  and  almost  hairless.  The  2  valves  of 
the  florets  were  membranous,  as  in  ./EffilopSj  but  the  exterior 
one  had  only  a  single  awn,  and  the  other  had  none.  The 
ears  were  composed  of  from  8  to  12  spikelets,  having  2  or  3 
fertile  flowers,  and  each  consequently  producing  2  or  3  grains : 
these  grains  were  very  floury  and  very  little  concave. 

The  yield  of  1850  was  inferior  both'  in  quantity  and  in  quality 
to  that  of  the  3  preceding  years ;  but  this  was  evidently  the 
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result  of  atmospheric  influences.  The  excessive  dryness  which 
in  that  year  prevailed  from  March  until  the  autumn  had  a  very 
prejudicial  effect  on  cereals. 

For  12  consecutive  years  I  have  thus  cultivated  .^Egihpi 
triticoides  and  its  products ;  I  have  seen  them  gradually  attain 
perfection,  and  hecome  at  last  true  wheat  (  Triticum)^  and  I  have 
never  seen  a  single  plant  reassume  its  primitive  form,  that  of 
j^gilops  ovataj  L.     This  form  never  reappeared. 

Let  us  now  recapitulate  the  series  of  modifications  by  which 
^.  ovata  became  transformed  into  a  sort  of  Triticum  utiivum 
(cultivated  wheat). 

jE.  ovatay  as  generally  met  with  in  a  wild  state,  is  glaucous  in 
all  its  parts.  Its  flowering  stems  never  exceed  20  or  25  centim.  in 
height ;  its  upper  leaves  never  reach  the  first  tooth  of  the  rachis 
of  the  ear ;  the  last  is  short  and  oval,  has  only  4  spikelets,  and 
of  these  the  2  lower  ones  are  alone  fertile. 

Even  in  a  wild  state  the  grains  of  ^.  ovata  give  rise  to  the 
variety  called  triticoides^  in  which  1  or  2  of  the  awns  of  ^.  ovata 
disappear,  so  that  the  valves  of  the  glume  of  the  greater  part  of 
the  spikelets  have  only  2  long  awns  instead  of  4  in  the  lower 
spikelets.  The  outer  membranous  valve  of  the  floret,  instead  of 
terminating  in  3  awns,  has  only  1,  at  the  base  of  which  may  be 
seen  the  2  rudiments  of  those  which  are  wanting.  The  other 
membranous  valve  is  without  a  beard,  and  is  ciliated  at  its  apex. 
The  ears  are  formed,  like  those  of  jE,  ovata^  of  3  or  4  spikelets, 
generally  sterile,  rarely  fertile.  The  florets  are  hermaphrodite, 
and  enclose  3  stamens  around  a  pistil,  ending  in  2  long  silky 
stigmas.  These  florets  are  often  sterile,  in  consequence  of  the 
abortion  of  the  pistil.  The  fruit  (grains)  of  those  which  are  fertile 
is  elongated,  angular,  very  concave,  and  sometimes  flattened  on 
one  side ;  its  colour  is  yellow,  approaching  blackness,  like  that 
of  jE,  ovata,  but  is  much  longer,  and  is  silky  at  the  top. 

These  grains,  sown  and  cultivated  for  the  first  time,  yielded 
plants  3  or  4  times  as  high ;  their  ears  were  cylindrical  and 
much  more  elongated  than  those  of  the  parent  plant,  and  the  valves 
of  their  glumes  had  only  2  awns,  of  which  1  was  shorter  than 
the  other,  and  occasionally  1  was  almost  entirely  absent,  so  that 
each  glume  had  but  1  awn,  as  is  the  case  with  com.  Further,  as 
in  Triticum,  the  awns  of  the  glumes  of  some  of  the  plants  were 
very  long,  whilst  those  of  others  were  short.  The  plants  moreover 
had  the  appearance  of  Triticum,  and  a3sumed  its  characters  more 
and  more.  The  spikelets,  more  numerous  than  those  of  the 
parent  plant,  were  often  sterile,  and  the  few  which  were  not  had 
only  1  or  2  fertile  flowers,  so  that  the  fertile  spikelets  only  yielded 
1  or  2  grains.  These  grains,  being  sown,  produced  the  next  year 
more  perfect  plants.    Their  spikelets  were  more  numerous  than 
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before,  and  almost  all  of  them  contained  2  fertile  flowers,  and 
:hus  yielded  2  grains.  The  awns  of  the  glume  were  always  2  in 
Qumber,  but  the  abortion  of  one  was  in  every  case  carried  further 
than  previously,  and  was  often  complete.  The  grains  were  less 
compact,  less  concave,  less  hairy  at  their  extremity.  The  ears, 
when  ripe,  separated  less  easily  from  the  axis,  and  the  grains  were 
mucb  more  floury  than  in  former  years.  A  third  year  produced 
plants  similar  to  those  of  the  year  before,  but  more  perfect.  They 
had  scarcely  any  sterile  spikelets,  each  of  which  yielded  2  and 
sometimes  3  grains,  more  developed,  less  concave,  and  less  hairy. 

The  next,  being  the  4th  year,  produced  no  notable  change.  A 
year  later  the  stems  attained  the  height  of  a  yard ;  the  grains  were 
sufficiently  developed  to  separate  the  valves  of  the  floret  and  to 
be  wholly  exposed  when  ripe.  The  mature  ears  separated  less 
easily  from  the  stems. 

The  year  following  all  the  spikelets  were  fertile,  although  the 
ears  separated  with  ease. 

The  next  year  the  ears  did  not  break  off"  easily;  all  the 
spikelets  were  fertile,  and  occasionally  enclosed  3  well  developed 
grains.  It  is  clear  that  a  true  Triticum  was  then  obtained,  for  a 
cultivation  in  the  open  fields  for  4  successive  years  did  not  cause 
Einy  change  in  its  form,  and  it  yielded  produce  similar  to  that  of 
the  other  com  of  the  country. 


[The  foregoing  observations  show  that  ^,  ovata,  L.,  is 
capable  of  being  extremely  modified  under  certain  circum- 
stances. Whilst  its  floial  envelopes  lose  their  width  and  some 
of  their  awns,  and  thus  become  like  those  of  Triticum,  their  stems. 
Leaves,  and  ears  become  more  and  more  developed,  and  at  length 
eurquire  all  the  characters  of  wheat.  The  necessary  inference  is 
that  some,  if  not  all,  cultivated  Tritica  are  peculiar  forms  of 
j^k^ilopSj  and  ought  to  be  regarded  as  races  of  this  species. 

if  this  be  admitted,  it  is  easy  to  reconcile  the  accounts  given 
of  the  origin  of  wheat.  It  has  been  said  both  in  ancient  and  in 
modern  times  that  wheat  was  wild  in  Babylonia,  Persia,  and 
Sicily.  In  all  these  countries  jEgilops  is  common,  and  it  is  not 
surprising  that  some  of  its  species  may  have  accidentally  acquired 
a  wheat-like  form,  and  have  been  afterwards  improved  and  pro- 
pagated by  cultivation,  l^hus  to  M.  Esprit  Fabre  is  due  the 
merit  of  having  ascertained  the  true  origin  of  cultivated  wheat. 
Its  origin  had,  it  is  true,  been  suspected  and  vaguely  pointed  out 
by  several  persons ;  but  the  honour  of  a  discovery  is  really  due 
not  to  the  authors  of  a  surmise,  but  to  him  who  has  established 
the  fact  by  observation,  experiment,  or  reasoning,  leaving  no 
room  for  further  doubt. — Note  by  Professor  Dunal.] 
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Fig.  l.—A,  .Sgllops  ovata,  b,  producing  M,  tritiookles,  c ;  a,  tbe  origlinl  Mr  flram  widoh  thqr  pro- 
ceeded. B,  spikelet  of  M.  ovata,  with  each  glume  bearing  4  awns.  C,  the  nune  forced  op«i 
exhibiting  9  sesgile  florets,  a  rudimentary  stalked  floret,  and  2  yet  smaller  mdimfliita.  I^ 
spikelet  of  M,  trlticoides  forcibly  opened ;  its  2  glumes  each  with  2  unequal  awna^  a  pair  of 
sessile  florets,  and  a  stalked  floret  hi  the  middle.  £,  a  floret  of  JE.  triticoides  forced  open,  with 
2  valves  or  pales,  of  which  one  has  an  awn  and  a  firagment.  F,  a  floret  of  M.  ovata,  fbrosA 
open,  with  2  valves  or  palee,  one  of  which  has  2  awns. 
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fig.  2.- A,  beardless  ear 
VOL.  XV. 


of  1839;  B.  bearded  e«r 


of  the  8ame  year .  both  of  the  natural  * 
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Fig.  3  —A,  ear  of  1840,  natural  sIzp  ;  a,  floret  and  com  magnified.    B,  car  of  1841,  natuiil  «*■■  •  ^ 
floret  and  com  magniHed. 


jEgthpt  of  the  South  of  France. 


n 


I,  natural  size ;  a,  spilcplet.    B,  ear  of  the  Ban 
kelet  from  near  the  baae ;  c.  floret  with  its  com, 


with  fewer  awna;  b, 
N    2 
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Pig.  5.— A,  ear  of  18<4<4,  natmral  size.  B,  ear  of  1845,  nataral  sice ;  5,  a  spikelet, 
iKith  ita  grain,  also  magnified. 


je^afloret 
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»^11I. — Description  of  Hollow  Brick  Roofs^  as  constructed  on  the 
Estate  of  Earl  Grey^  at  Howick^  8fc,^  and  as  partly  illustrated 
in  the  accompanying  Sketches,     By  Robert  Dunn. 

A  ROOF  of  this  kind  is  formed  by  simply  throwing  an  arch  of 
hollow  bricks  over  the  building  to  be  covered.  Such  roofs  have 
been  used  for  ordinary  farm  buildings  for  the  sake  of  their 
economy  and  durability.  An  arch,  of  ordinary  bricks  or  of  stone 
would  of  coarse  equally  answer  to  cover  a  building  of  moderate 
width,  but  would  be  so  heavy  that  much  expense  would  have  to 
be  incurred  in  building  the  side  wall&  strong  enough  to  support 
the  weight,  and  resist  the  outward  thrust.  Common  walls  built 
of  common  materials  are  strong  enough  to  support  the  weight  of 
a  hollow  brick  arch,  and  its  outward  thrust  can  be  effectually 
resisted  by  iron  tie- rods,  costing  very  little. 

In  the  accompanying  sketch,  the  tie-rods  will  hh  seen  secured 
to  both  stone  and  cast-iron  springers  ;  the  one  or  the  other  may 
be  used,  according  to  circumstances.  The  iron  springers  are 
cast  of  the  form  shown  in  the  drawing ;  they  are  merely  a  cast- 
iron  box,  about  4  inches  deep,  with  a  web  or  network  formed 
inside  (as  shown  by  the  drawing).  The  web  inside  the  box,  and 
the  outer  edges,  all  stand  the  same  height  from  the  bottom ;  and 
the  whole,  bottom  and  all  included,  are  thin  cast  iron,  varying 
from  l-4th  to  3-8ths  of  an  inch  in  thickness,  and  are  so  contrived 
that  each  springer  shall  not  weigh  more  than  fifty-six  pounds.  It 
svill  be  seen  that  the  portion  of  the  web  against  which  the  nut 
>f  the  tie-rod  acts  is  made  a  little  stronger,  and  upon  the  prin- 
iple  of  the  arcli,  in  order  to  secure  strength  with  lightness. 
The  principle  of  the  construction  of  the  iron  springer  is  such, 
hat  it  would  be  impossible  to  injure  it  but  by  a  power  sufficient 
o  break  it  to  atoms  ;  while  its  dovetail  or  tapering  outline  gives 
t  a  position  on  the  walls  exceedingly  difficult  to  change.  The 
nside  or  hollow  portion  of  the  springer,  after  the  tie  has  been 
ecured,  is  carefully  packed  with  masonry,  and  its  position  on 
he  walls  depends  very  much  upon  the  care  with  which  it  is 
►acked  outside  with  the  materials  of  which  the  wall  is  formed. 

Where  stone  springers  are  employed,  they  are  formed,  as 
egards  outline  of  plan,  similar  to  the  cast  iron,  only  (should 
tones  of  sufficient  size  be  available)  they  may  be  made  the  full 
hickness  of  the  wall,  as  shown  by  the  section  of  stone  springing. 

Tliere  are  various  modes  of  securing  the  ends  of  the  tie-rods 
o  the  springers.  When  the  springers  are  of  stone,  an  eye  is 
nade  on  each  end  of  the  rods,  passing  over  a  bolt  cut  deep  into 
lie  stonework,  and  secured  from  rising  with  a  small  pin  ;  the 
►poning  made  in  the  top  of  the  stone,  into  which   the  tie   and 
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bolt  have  been  placed,  being  carefully  filled  up  with  Portland 
cement.     Thig  is  the  mode  shown  on  the  following  sketch.   ^ 


Section  of  a  portion  of  Wall,  showing  the 
outlet  from  Qutters. 


iUdiiM  of  Archil  feet. 


Another  and  a  simpler  mode  is  to  form  the  ends  of  the  tie- 
rods  into  a  dovetail  or  triangle  {nee  cut  at  top  of  page  183),  and 


Hollimi  Brick  Bcqflh 


Tie  um 


cutting  them  deep  into  the  uUme  gpringevs,  aad  bedding  t1 

iQ  the  sftme  with  Portland  ce^ 

ment ;  the  openiiig  made  in  the 

stone   should  fit  ooirectly  the 

external  outline  of  thp  triangle 

on  the  epd  of  the  tie-rods.    The 

tie-rods  may  be  placed  from  6 

to  10  feet  apart,  according  to   {-         ; 

circumstance^,  |>   —    \ 

In  the  section  of  arch  with 
stone  springing,  the  parapet  and  inside  gutters  are  d 
with,  and  may  be  so  with  stone ;  but  with  the  cast-iron  spr 
ing,  the  parapets  and  inside  gutters  are  indispensable. 

The  gutters  inside  the  parapets  are  formed  with  Port! 
cement,  and  made  with  a  fall  of  6  inches  to  the  outlet.  A 
of  6  inches  might  suffice  for  a  length  of  from  40  to  50  i 
which  would  require  only  one  down-pipe  for  the  water,  for  f 
80  to  100  fept. 


LONGITUDINAL      SECTION. 


Twelr*  iBcbet  long. 
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The  arches  are  formed,  as  shown,  with  hollow  brick,  set  in 
good  stone  lime  mortar ;  and  to  render  the  arch  water-tight,  and 
prevent  absorption  by  the  bricks,  they  require  a  coating  of 
cement,  paint,  or  pitch — the  two  former  are  the  most  manage- 
able, and  calculated  to  give  least  trouble.  This  must  be  done 
with  great  care,  or  heavy  rain  will  come  through  the  roof, 

I  append  a  statement  of  the  cost  of  a  hollow  brick  roof  as 
compared  with  roofs  of  timber  and  slates  as  used  in  common 
farm  buildings.  The  following  estimate  is  for  one  square  of 
roofing,  or  100  feet  superficial : — 

£.  I.  d- 

Cost  of  200  bricks,  at  50«.  per  1000 0  10   0 

Labour  in  setting  arch,  &c 056 

Lime  mortar  required O20 

Iron  springers  placed  8  feet  apart  on  ttie  building 0    5    0 

Iron  tie-rods,  including  fixing,  &c 0    8    0 

Cost  of  forming  parapets  for  gutters,  including  all  materials  .  .030 
Stone  coping  to  parapets,  or  hollow  bricks  set  in  cement  .  •  ,040 
Forming  gutters  with  Portland  cement,  including  labour,  &c.  '.  .028 
Securing  the  outside  of  arch  from  wet,  with  paint 0    8    0 

£1  18  J 

Common  roof  with  Baltic  timber,  per  square 1  10    0 

Welsh  slating,  per  square 140 

Stone  coping  to  ridge 040 

£2  18    0 

In  the  above  calculations  the  prices  actually  paid  have  been 
given,  and  the  most  costly  mode  of  constructing  the  arched  roof 
yet  adopted  has  been  taken ;  for  instance,  to  use  hollow-brick 
coping  set  in  Portland  cement  for  the  parapets  would  reduce  ther 
item  of  coping  one-half.  I  may  also  observe,  that  in  districts 
where  freestone  is  plentiful,  the  adoption  of  the  stone  springers, 
instead*  of  the  cast-iron  ones  with  parapets  and  gutters  behind, 
might  reduce  the  whole  amount  very  considerably.  The  hoUow 
bricks  are  made  with  an  ordinary  pipe-tile  machine.  No  charge 
has  been  inserted  for  carriage,  as  this  varies  so  much  in  different 
places,  and  the  comparative  cost  of  the  two  descriptions  of  roof 
would  be  materially  altered  if  the  building  to  be  covered  were 
at  any  considerable  distance  from  a  yard  where  hollow  bricks 
can  be  made. 

Robert  Dunn. 

Howick,  \2th  June,  1854. 
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X^. — Experiment  with  Nitrate  of  Soda  and  Guano  on  a  Peat  Bog, 
By  James  Dyce  Nicol. 

HE  land  on  which  the  following  experiment  was  made,  was  a 
eat  bog  reclaimed  in  1850,  thoroughly  drained,  and  6  inches 
f  clay  applied  over  the  whole  surface ;  the  only  crops  raised 
pon  it  had  been  oats,  turnips,  and  again  oats  sown  out  with 
rass.  In  March  last  I  sowed  on  one  portion  of  the  new  grass 
cwt.  of  nitrate  of  soda,  with  1  cwt.  of  salt ;  on  another  portion 
cwt.  of  guano ;  and  on  the  remainder  of  the  field  no  manure 
ras  applied. 

£.    «.    d. 
The  nitrate  gave  per  imperial  acre  300  stones  of  hay,  at 

9<^.  per  stone  of  22  lbs 11     5    0 

Cuano  gave  270  stones,  value 10     2     6 

Nothing  gave  140    „         „ 5     6     0 

Independently  of  the  increase  of  weight  of  hay  from  nitrate, 
prefer  that  manure  for  either  new  or  old  grass,  as  it  appears  to 
squire  little  moisture  to  put  it  down  to  the  roots  of  the  plants. 
^  strong  dew  in  the  course  of  one  night  appeared  sufficient  for 
bat  purpose,  and  in  about  36  hours  after  its  application  the 
Tass  turned  to  a  luxuriant  dark  green  colour,  whereas  the  guano 
equires  a  good  shower  of  rain  to  put  it  down;  unless  it  gets 
ucK  fall  of  rain  it  does  little  good. 

My  trial  of  nitrate  on  oats  and  barley  last  year  leads  me  to 
•refer  guano  for  these  crops.  I  applied  li  cwt.  of  nitrate  on 
ne  portion  and  3  cwt.  of  guano  on  feinother,  but  the  oats  top- 
ressed  with  nitrate  kept  a  blueish  sort  of  colour  throughout 
be  season,  and  did  not  ripen  equally,  and  the  ear  soft ;  while 
bose  which  had  guano  ripened  equally,  had  a  harder,  crisper  ear, 
nd  weighed  better.  The  land  upon  which  that  experiment  was 
lade  had  not  been  previously  cropped,  and  was  of  a  mossy  loam 
nth.  a  mixture  of  clay. 

Badentoy,  Kincardineshire ^  N.  B.^  March,  1854. 


I  have  been  unable  to  ascertain  satisfactorily  the  reason  why 
he  nitrated  com  did  not  ripen  properly  in  this  particular  case. 
t  may  have  been  either  the  want  of  sufficient  salt  accompanying 
he  application,  or  the  absence  of  phosphorus,  which  in  other 
ioils  previously  cultivated,  if  not  naturally  in  sufficient  abundance, 
s  usually  supplied  by  the  remains  of  former  dressings.  At  any 
•ate,  we  know  that  the  comparative  failure  is  unusual,  if  not 
unique. — Ph.  Pusey. 
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—On  the  Farming  of  Oxfordshire.     By  Clare  Sewell  Read. 

Prize  Report. 

£  soil  of  Oxfordshire  is  so  diversified,  and  its  systems  of 
ming  so  various,  that,  in  attempting  to  detail  them,  care  will 
necessary  to  confine  these  remarks  within  reasonable  limits, 
the  writer  desires  to  avoid,  as  far  as  possible,  particularising 
sons  or  places,  it  must  be  understood  that  the  observations 
)ly  generally,  not  individually.  Many  things  may  be  better, 
I  some  a  little  worse,  than  the  cases  mentioned  ;  yet  the  truth 
the  remark  must  be  sought  for  in  the  district  at  large,  not  in  a 
ticular  parish  or  farm. 

Phis  county  contains  the  city  of  Oxford,  and  the  market-towns 
Banbury,  Bicester,  Burford,  Charlbury,  Chipping  Norton, 
ddington,  Henley,  Thame.  Watlington,  Witney,  and  Wood- 
:^k.  It  is  divided  into  14  nundreds,  278  parishes,  and  contains 
),267  square  acres.  The  extreme  length  of  the  county  is 
rly  fifty  miles.  From  its  irregular  form  the  breadth  varies 
ch.  Near  Oxford  it  is  only  7  miles  across.  The  greatest 
meter  in  the  northern  portion  is  38  miles,  in  the  southern 
miles.  The  population  of  the  county  amounted  in.  1851  to 
^439.  In  1801  it  was  111,977.  England  in  the  last  fifty 
rs  has  more  than  doubled  its  population,  while  this  county 
only  increased  52  per  cent.  But  the  increase  is  about  the 
le  as  in  the  other  Midland  counties.  For  instance,  Bucks 
I  a  population  in  1801  of  108,138,  and  in  1851  of  163,723 ; 
•ks  in  1801  had  110,480,  and  has  now  170,065.  In  this 
nty  there  are  2*8  acres  to  a  person  ;  throughout  England  the 
portion  is  1*9  acres.  Of  the  present  number  27,843  are 
ited  in  the  city  of  Oxford,  27,405  in  the  seven  largest  towns, 
rest  are  scattered  over  the  several  villages. 
Oxford  has  a  poor  corn-market ;  considering  its  central  posi- 
i,  and  facilities  of  railway  communication,  this  is  surprising, 
e  corn-market  is  held  in  an  open  space  at  the  back  of  the 
^n  hall.  Recently  a  large  portion  of  it  has  been  built  up, 
I  then  the  farmers  clustered  about  the  streets  to  transact  busi- 
s.  Most  towns  encourage  their  markets,  and  endeavour  to 
)rd  convenience  for  the  sale  of  corn.  The  city  of  Oxford 
nishes  an  exception  to  this  rule.  The  town  council  invited 
J  corn-dealers  to  hold  the  market  in  the  confined  spot  alluded 
though  not  fit  for  that  purpose,  and,  when  it  was  found  unfit 
'  the  purpose,  a  committee  of  that  body  suggested  that  the 
lice  should  prevent  the  farmers  from  congregating  in  the  streets 
ind  the  Carfax.    There  is  a  good  cattle-market  held  the  second 


190  Farming  of  Oxfordshire, 

Wednesday  in  each  month,  at  which  much  business  is  trans- 
acted.* 

A  great  number  of  the  parishes  are  divided  into  hamlets,  each 
hamlet  repairing  its  own  roads ;  but  the  poor  and  church  rates 
are  undivided.  The  parishes  at  the  northern  edge  of  the  Chiltem 
district  are  often  very  long  and  narrow.  The  churches  and  villages 
are  at  the  foot  of  the  hills,  while  the  parish  embraces  a  long 
strip  of  the  up-hill  coimtry  and  woodland.  Thus  the  parish  of 
Pyrton  contains  4735  acres,  and  is  1  L  miles  in  length ;  and  of 
many  others  the  configuration  is  equally  bad.  Of  course  the 
duties  of  the  parish  officers  in  collecting  the  rates  are  very 
onerous,  and  the  distance  of  the  church  and  school  is  plainly 
manifested  in  the  half  savage  manners  and  wretched  appearance 
of  the  up-hill  poor. 

The  climate  of  Oxfordshire  is  certainly  cold,  especially  at  its 
extremities;  in  the  north  from  its  openness  and  in  the  south 
from  its  elevation.  The  Chiltem  district  is  also  subject  to  dense 
fogs,  which  hang  very  heavily  upon  the  hills  and  woodlands. 
At  the  foot  of  the  chalk  range  there  is  a  constant  current  of  air, 
and  the  frost  takes  effect  sooner,  and  lingers  longer  than  it  does 
on  the  summit  of  the  hills,  or  at  a  distance  from  them.  It 
appears  from  the  following  meteorological  returns  from  the 
RadclifiTe  observatory,  as  compared  with  those  taken  in  the 
neighbourhood  of  London  (which  has  the  same  latitude  as  the 
southern  limit  of  the  county),  that  the  amount  of  rain  in  Oxford 
considerably  exceeds  that  of  London,  while  the  range  of  the 
thermometer  is  nearly  one  degree  lower. 

*  Of  the  other  markets,  Banbury  is  excellent  for  fat  and  lean  stock,  and  its 
monthly  fair  is  well  supplied.    Since  the  opening  of  the  railroad  to  ffirmingfaam 
there  has  been  a  good  iaXe  for  all  sorts  of  com,  and  it  is  the  most  bvsineis-likey 
thriving  town  in  the  county.    Henley  was  formerly  the  best  maik«t  in  Oxford' 
shire.    latterly  it  has  much  declined,  but  is  still  noted  for  a  ready  sale  of  first'^ 
class  barleys  at  extreme  quotations.    Thame  is  a  bad  corn-market,  but  Is  wel^ 
supplied  with  fiit  stock  from  the  Vale  of  Aylesbury  during  the  smmncr  mimfli^ 
and  in  the  autumn.    A  vast  number  of  calves  are  brought  from  the  dairj-groiiiid^  j 
and  disposed  of  for  suckling  and  rearing.   Chipping-Norton  and  fficester  are  weM 
supplied  with  com,  and  have  monthly  cattle-markets.   Some  of  the  other  mnket^ 
are  fkirly  attended  in  the  autumn,  but  feW  off  as  spring  advances;  wbile  in  tli^ 
rest  of  the  towns  the  market  consists  only  of  a  social  gathering  of  fanners  in  tb^- 
evening.    Most  of  the  com  ^wn  in  the  south-western  portion  of  the  county  i^ 
sold  at  Wallingford  and  Reading.  In  a  few  markets  it  is  common  to  pitch  the  bulk  -s 
end  the  com  is  sold  fhnn  a  sack,  but  the  greater  portion  is  disposed  of  bj  Bample^ 

In  common  with  other  counties,  Oxfordshire  has  its  provmdal  weights  anc^ 
measures.  Com  is  sometimes  sold  by  the  quarter,  but  more  frequently  by  lA^ 
l*Hid  of  40  bushels.  Meat  is  disposed  of  by  the  8lb.  stone ;  but  bacon  pigs  b^ 
the  score  of  :20lb6.  In  unenclosed  parishes  the  field-acre  contuns  somewhei^ 
about  3  roods ;  and  the  lensth  of  the  rod  or  pole  for  measuring  draining  an^ 
ditching  varies  throughout  the  county ;  but  when  mentioned  in  this  Report  is  i— — 
posed  to  contain  16  feet  6  inches. 
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Amount  of  Rain  in  Inches. 

1861.  1852.  1853. 

Oxford 20-33  40-4  27'2 

London       ....     18-31  2798  2176 

Although  the  amount  of  rain  in  1852  was  so  large,  there  were 
nany  more  cloudy  and  rainy  days  in  1853,  which  may  account 
or  the  circumstance  that  last  year  is  generally  considered  by 
armers  to  have  been  as  wet  as  its  predecessor.  The  average 
imual  fall  of  rain  at  Oxford  for  25  years  is  23  inches.  The 
bllowing  is  the  mean  temperature  of  the  air  in  1853  : — 

tiady-day  Midsnininer        Michaelmas  Christmas 

quarter.  quarter.  quarter.  quarter. 

Oxford      .      .      .     37"*  7'  64°  7'  68^  1'  42°  y 

London      .      .      .     37^8'  62°  34'  69°  46'  43°  33' 

Mean  Temperature. 

Oxford 47°  46' 

London 48°  24' 

The  amount  of  rain  registered  at  Bicester  in  1853  was  23*5 
in. ;  the  mean  range  of  the  thermometer  for  the  year  was  47*97°. 

The  two  first  subjects  named  by  the  Society  are  so  intimately 
connected  that  it  is  thought  desirable  to  consider  them  under 
>ne  head.  The  geological  strata  of  the  county  of  Oxford  are 
luch  as  to  give  it  a  direct  agricultural  character,  none  of  the 
strata  yielding  any  of  those  mineral  productions  which  are 
turned  to  the  purposes  of  manufacture,  with  exception  of  its  clay 
used  for  bricks,  its  ochre,  and  its  stone,  which  last  is  quarried 
for  building  purposes.  As  classified  by  geologists,  the  strata 
are  confined  within  those  termed  the  secondary  series,  including 
ilso  a  small  portion  of  the  lower  beds  of  the  tertiary.  All  these 
strata,  varying  in  their  constituents,  generally  exhibit  an  alter- 
nation of  clay  and  stratified  rock  or  sand,  and  give  rise  to  that 
numberless  variety  of  soils  which  mark  the  county.  Yet  the 
theory  that  "  the  surface  of  the  earth  partakes  of  the  nature 
md  colour  of  the  subsoil  on  which  it  rests,"  cannot  be  rigidly 
ipplied  to  this  county  ;  as  a  great  part  of  its  agricultural  condi- 
tion is  due  to  the  various  deposits  of  gravel,  which  cover  the 
strata  and  form  a  soil  the  very  opposite  in  many  instances  of  that 
presented  by  the  denuded  surface  of  the  stratum  on  which  they 
rest.  The  geological  features  of  the  county  embrace  the  chalk, 
^reensand,  gault,  Kimmeridge  clay,  coral  rag,  Oxford  clay, 
wlite,  and  lias.  The  agricultural  divisions  are  the  Chiltem  hills, 
the  gravelly  and  sandy  loams  and  clay  soils  south  of  the  great 
oolite ;  then  the  large  stone-brash  district ;  and  lastly,  the  red 
soils  in  the  northern  portion  of  the  county. 

Beginning  with  the  southern  extremity  of  Oxfordshire,  partly 
bounded  by  the  river  Thames  and  the  county  of  Bucks,  between 
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Stokcncburch  and  Goring,  the  chalk,  which  is  the  substratum  of 
this  district,  is  partly  covered  with  that  portion  of  the  tertiary 
series,  known  as  the  plastic  clay  formation.  The  best  marked 
developments  of  this  clay,  with  its  subjacent  sand,  are  confined  to 
the  highest  ridges,  such  as  Nettlebed,  820  feet  above  the  level  of 
the  sea.  Here  the  plastic  clay,  which  is  extensively  used  in 
making  pottery,  is  from  10  to  30  feet  deep,  and  the  vein  of  white 
sand,  which  underlies  it,  varies  from  10  to  20  feet.  Wherever  the 
plastic  clay  occurs  in  this  locality  there  exist  great  facilities  for 
the  manufacture  of  bricks.  The  clay  is  near  the  surface,  and  the 
sand  close  at  hand,  while  after  digging  through  the  clay  chalk  is 
found,  which  is  burned  into  lime.  The  extensive  commons, 
woods,  and  waste  lands  on  the  top  of  the  hills  afford  cheap  fuel 
for  the  kilns.  The  clay  of  this  formation  is  composed  of  clay 
and  silex,  with  iron  as  a  colouring  matter.  The  sand  is  ihade  up 
of  minute  particles  of  siliceous  substances,  and  both  sand  and 
clay  contain  little  or  no  calcareous  matter.  The  amalgamation 
of  the  clay  and  sand  at  the  out-crop  of  these  beds  forms  a  friable 
soil  of  superior  quality,  differing  in  its  character  from  the  more 
tenacious  clay  on  the  summit  of  the  ridge.  Nothing  improves 
this  clay  land  so  much  as  chalking.  This  is  frequently  done  by 
sinking  shafts  or  wells  through  the  subsoil  into  the  chalk,  which 
is  filled  into  a  basket  and  drawn  up  by  a  wheel.  If  the  chalk  is 
near  the  surface  it  is  dug  from  a  pit  at  the  end  of  the  field. 
Much  good  has  also  resulted  from  applying  the  clay  to  the  chalky 
soils,  but  this  is  by  no  means  extensively  practised. 

Most  of  the  chalk  range  is  covered  with  an  .argillaceous  and 
sandy  gravel,  consisting,  as  it  seems,  of  the  washing  of  the 
plastic  clay  and  broken  chalk  flints.  Where  this  superficial 
deposit  is  about  a  yard  thick  on  the  chalk  there  is  some  useful 
strong  land  which  will  carry  sheep,  and  grow  wheat,  beans,  and 
oats.  This  soil  is  generally  under  arable  cultivation,  or  covered 
with  beech  woods,  which  are  the  characteristic  natural  produc- 
tions of  this  portion  of  the  country.  The  chalk  escarpment 
forms  a  bold  range  of  hills,  which,  though  abrupt,  are  smooth 
and  rounded.  In  some  parts  the  hills  are  so  steep  as  to  forbid 
arable  cultivation,  yet  in  most  places  the  natural  down  or  sheep- 
walk  has  yielded  to  the  plough.  The  true  soil  of  the  upper 
chalk  is  composed  of  angular  fragments  of  chalk,  mixed  with 
vegetable  sandy  mould,  and  is  all  more  or  less  covered  with 
flints.  This  is  the  soil  on  the  sides  of  the  hills  which  have  been 
sheep-walks  for  ages,  while  at  the  bottom  is  found  a  deep  dry 
chalky  loam,  called  "  white  land."  The  depth  of  soil  is  usually 
greater  on  the  north  side  of  the  hills ;  and  wherever  the  light 
hazel  loam  abounds,  there  chalking  does  much  good  :  its  calcareous 
properties  stir    the    inert  vegetable   matter  into  activity.     The 
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:balk  itself  contains  97  per  cent,  of  carbonate  of  lime,  and  will 
crumble  into  fragments  on  exposure  to  the  atmosphere. 

The  soil  naturally  produces  short  grass  of  good  quality  for 
iheep,  and  though  poor  and  light,  is  grateful,  and  when  well  farmed 
imder  arable  cultivation,  will  grow  good  crops  of  wheat,  barley, 
sainfoin,  and  turnips.  Com  is  not  easily  lodged  on  the  chalk  soil, 
and  if  there  is  a  full  crop  of  straw  there  is  generally  a  good  yield 
of  com  of  excellent  quality.  The  extent  of  the  upper  chalk, 
which  forms  the  Chiltern  district,  has  been  computed  at  65,000 
acres.  This  formation  is  of  considerable  thickness.  At  Wat- 
lington  Park  it  has  been  pierced  to  the  depth  of  390  feet ;  and  at 
Swyncombe  the  well  is  216  feet  deep.  There  are  no  springs  in  the 
chalk  hills,  as  the  numerous  open  partings  give  the  formation  a 
dry  and  pervious  character.  There  is  consequently  a  scarcity  of 
water,  and  tanks  and  ponds  are  constructed  to  secure  a  supply. 
Some  springs  at  the  foot  of  the  hills  burst  out  in  wet  seasons, 
and  flow  with  great  rapidity  for  months,  and  are  not  seen  again 
for  years.  The  spring  at  Assenden,  after  having  been  dry  since 
1842,  sent  forth  a  very  considerable  stream  during  the  chief  part 
of  last  year.  The  seasons  are  much  earlier  in  the  chalk  range 
in  Norfolk  than  in  Oxfordshire.  Not  only  in  this  district  much 
more  elevated,  but  wherever  the  plastic  clays  exist  to  any  depth, 
the  soil  is  cold,  backward,  *  and  difficult  to  cultivate.  It  will, 
when  highly  manured,  produce  good  red  wheat,  but  the  chief 
grain  sown  is  the  Tartar  oat.  This  is  naturally  slow  of  growth, 
and  requires  a  long  time  for  ripening ;  and  during  the  past  year 
failed  to  arrive  at  maturity  at  all.  The  harvest  was  the  most 
lingering  within  the  memory  of  man,  and  on  some  farms  ex- 
tended over  a  period  of  thirteen  weeks.  There  was  a  very  large 
extent  of  com  still  in  the  field  at  Michaelmas  (O.  S.),  most  of 
which  was  seriously  damaged  by  the  continuous  rains. 

On  this  high  tract,  in  late  or  wet  harvests,  it  is  questionable 
whether  placing  the  sheaves  in  shocks  is  the  best  way  of  pre- 
serving the  com.  It  would  be  well  for  the  occupiers  of  land  in 
this  locality  to  consider  if  the  introduction  of  mows — little  stacks, 
shaped  like  a  decanter — containing  about  100  sheaves,  which 
are  common  in  damp  climates,  might  not  with  benefit  be  occa- 
sionally used  in  their  harvest  fields.  An  illustration  of  one 
appears  in  the  Society's  Journal,  vol.  x.  p.  492. 

At  Maple  Durham  and  Whitchurch,  the  chalk  hills  terminate 
abruptly  on  the  banks  of  the  Thames,  leaving  only  a  narrow  strip 
r>f  meadows  between  them  and  the  river ;  but  from  Caversham  to 
Henley  the  hills  are  not  so  decided,  and  recede  to  a  considerable 
distance  from  the  stream,  leaving  at  their  base  a  tract  of  gravelly 
loam,  some  of  which  is  of  excellent  quality,  while  there  are 
numerous  weak  spots  which  speedily  bum.     This  soil  requires 

VOL.  XV.  o 
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to  be  well  bat  cautiously  farmed^  In  dry  snmmen  it  wants  a 
good  supply  of  manure  ;  but  if  over-stimulated  in  voet  seasons  the 
com  lodges  at  a  very  early  period,  and  is  entirely  spoiled. 

Descending  into  the  vale,  at  the  foot  of  the  chalk  ridge  which 
runs  north-east  and  south-west,  from  the  foot  of  Stokenchuxdi 
hill  to  Goring,  the  lower  chalk,  marked  by  the  absence  of  beds 
or  bands  of  flints,  forms  low  undulating  hills,  intersected  bj 
brooks  arising  from  the  flowing  out  of  the  springs  at  the  lower 
level.  This  water  contains  a  large  quantity  of  carbonate  of  lime, 
and  is  consequently  good  for  water-meadows,  of  which  a  few  are 
to  be  found  in  this  district.  The  soil  of  this  formation  is 
richer  than  the  upper  chalk,  and  more  tenacious ;  the  alumioa 
or  clay  of  the  lower  chalk  being  more  thoroughly  disintegrated 
by  frosts  and  atmospheric  agencies.  It  forms  a  deep  strong  grey 
loam,  provincially  called  '  malm  ;'  it  is  not  so  kind  for  turnips  as 
for  wheat,  clover,  and  beans ;  and  when  trodden  by  sheep,  or 
ploughed  in  the  wet,  is  a  very  obstinate  soil  to  work.  If  managed 
between  wet  and  dry  it  comes  to  pieces  easily.  A  great  portion 
of  lower  chalk  is  covered  with  a  bed  of  the  harsh  flinty  gravel 
before  spoken  of.  This  forms  a  dry  friable  soil,  of  a  very  superior 
description,  and  well  calculated  to  produce  turnips  and  canj 
sheep.  This  coating  of  gravel  may  be  traced  from  Ewelme, 
through  the  Stokes,  to  Gatehampton.  At  the  foot  of  these  hilhiy 
reaching  from  Chinnor  to  Goring,  is  a  tract  of  fruitful  land, 
celebrated  for  growing  good  qualities  of  white  wheat.  The  straw 
is  also  much  sought  after  for  bonnet  making ;  and  this  year  large 
quantities  have  been  sold  at  prices  varying  from  8/.  to  10^ 
per  ton. 

The  same  gravel  is  spread  over  most  of  the  junction  of  the  out- 
cropping chalk  with  the  upper  greensand  beneath,  and  forms  no 
striking  geological  or  agricultural  feature.  Indeed  the  upper  green- 
sand,  in  its  position  and  chemical  character,  is  a  continuation  of  the 
superincumbent  chalk  strata,  and  has  no  connexion  but  in  name 
with  the  lower  greensand.     The  upper  greensand  is  distinguished 
by  a  soft  kind  of  grey  rock,  which  contains  much  green  earth,  ff^ 
chlorite,  the  main  nature  of  this  formation.     Being  so  bleode^l 
with  the  chalk  it  contains  much  calcareous  matter,  and  though  th^ 
veins  of  this  formation  in  other  districts  are  rich  in  phoqphat^ 
of  lime  and  soluble  silica,  yet  for  all  farming  purposes  the  sos' 
in  Oxfordshire  might  be  described  as  good  malmy  or  mbbl^ 
ground.     But  as  the  greensand  approaches  its  junction  with  th^ 
gault-clay  beneath,  or  at  the  division  of  this  series  where  tk^ 
rubble  beds  of  the  upper  greensand  join  the  subjacent  gault,  ^ 
ridge  or  escarpment  of  the  former  overhangs  the  latter,  and,  ft^ 
at  Easington,  is  marked  by  the  characteristic  greensand  whic^ 
may  be  traced  to  Brightwell  and  Stoke  Talmage  very  distinctlj^ 
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The  extraordinary  luxuriance  of  the  wild  hop  seems  to  indicate 
that  it  is  the  natural  soil  of  that  plant,  and  peculiarly  adapted  for 
its  growth. 

Descending  this  second  ridge  the  gault-clay  presents  a  con* 
siderable  surface,  and,  where  it  is  not  covered  over  by  thin  beds 
of  gravel,  it  is  for  the  most  part  under  grass.  Such  are  the  dairy 
grounds  of  Tetsworth,  Clare,  and  Golder.  In  other  spots,  such 
as  are  the  lower  parts  of  Chalgrove  Field,  there  is  a  slight 
admixture  of  gravel  which  fits  it  for  arable  cultivation.  Some 
detached  portions  of  this  formation  are  seen  at  Nuneham  Park, 
where  the  gault  caps  the  lower  greensand  in  the  same  way  as 
the  chalk  is  capped  by  the  plastic  day.  This  clay  is  of  a  bluish 
grey  colour,  though  sometimes  it  is  of  a  yellow  hue.  It  is  an 
impervious  mass  of  clay,  wet  from  surface  water  and  the  water 
that  flows  over  it  from  the  greensand.  It  contains  no  springs, 
and  has  been  penetrated  to  the  depth  of  a  hundred  feet  without 
finding  any  water.  Near  the  surface  are  seen  angular  rolled 
flints,  but  below  is  nothing  but  a  bed  of  black  or  blue  clay. 
The  meadows  are  generally  poor  and  wet,  growing  coarse,  back- 
ward herbage,  and  covered  with  a  great  quantity  of  ant-hills  and 
hassock  grass  {Aira  ccespitosa). 

Passing  from  the  gault,  the  lower  gieensand  rises  in  a  low 
undulating  ridge  as  seen  near  Hazel ey  Court,  and,  with  more  or 
less  development,  extends  to  the  limit  of  the  county  at  Nimeham 
and  Culham.  Though  interrupted  and  broken  off  at  various 
points,  it  is  to  be  traced  again  as  covering  the  heights  of  Shotover 
and  Forest  Hill.  This  formation  embraces  soils  of  the  most 
variable  quality.  On  it  are  found  the  fertile  loams  of  Water- 
stock  and  Latchford,  and  the  sterile  sands  of  Horsepath.  The 
colour  also  varies.  In  some  parts  the  soil  is  brown,  in  others 
red,  and  in  some  spots  it  is  a  yellow  sand.  This  formation  being 
of  a  loose  and  porous  nature  may  be  considered  dry,  yet  in  many 
places  where  the  surface  is  flat,  or  where  the  clay  beneath  forces 
up  springs,  draining  is  required.  The  outcropping  of  this 
stratum  is  marked  by  the  disease  in  the  root-crops  called  "fingers 
and  toes  ;"  and  near  Oxford  is  celebrated  as  producing  large 
quantities  of  ochre.  Although  the  lower  greensand  is  greatly 
deficient  in  calcareous  matter,  the  gravel  which  covers  a  large 
portion  of  it  has  been  found  to  contain  50  per  cent,  of  lime,  and 
the  road  scrapings  when  applied  to  the  soil  in  sufficient  quan- 
tities will  cure  the  prevailing  club-root  in  turnips.  This  gravel, 
with  which  part  of  the  gault-clay  as  well  as  the  lower  greensand 
is  covered,  is  of  a  character  entirely  different  from  that  before 
spoken  of  as  consisting  of  broken  chalk,  flints,  &c.  These  beds, 
which  extend  to  the  north  of  Oxford,  are  formed  of  the  breaking 
up  of  various  strata,  and  consist  of  broken  shells,  teeth,  bones, 

o  2 


196  Farming  of  Oxfordshire. 

limestone,  sandstone,  and  phospbatic  nodules.  The  oomposition 
of  this  gravel  has  formed  the  subject  of  much  discussion  and 
remark  among  geologists ;  but,  as  forming  an  agricultural  soil,  it 
is  of  a  light  and  friable  character,  though  somewhat  hot,  and 
liable  to  bum.  It  bears  good  turnips  and  barley,  and  is  well 
known  as  sheep  land.  Such  is  a  large  portion  of  Dcm^hesto: 
field  and  the  neighbourhood. 

Beneath  the  greensand  is  a  partial  development  of  Portland 
oolite,  especially  at  Hazeley,  Cuddesden,  and  Garsington.  It 
there  produces  a  thin  shelly  and  gritty  stone,  and  the  partings  of 
the  rock  are  filled  with  siliceous  and  calcareous  sand.  This 
Portland  or  Aylesbury  stone  is  found  in  isolated  spots,  riuog 
above  the  lower  ground,  which  is  mostly  pasture,  and  marked  bj 
the  development  of  the  Kimmeridge  clay  beneath.  The  Portp 
land  oolite  forms  but  a  small  surface,  and  is  covered  in  many 

{daces  with  the  upper  greensand,  as  at  Shotover  and  Baldon. 
t  is  frequently  accompanied  by  a  hard  sandstone,  and  in  some 
parts  by  a  white  driftsand. 

The  Kimmeridge  clay  which  lies  immediately  under  the  Port- 
land stone  can  be  seen  at  Cuddesden,  and  from  thence  to  Milton, 
where  it  forms  the  meadows  on  the  Thame  stream,  and  also  below 
the  escarpment  of  the  greensand  to  the  north  of  Nuneham.  The 
Kimmeridge  clay  much  resembles  the  gault  in  its  composition, 
but  the  meadows  are  generally  good ;  indeed,  where  the  Kim- 
meridge clay  is  cased  with  greensand,  the  grass  land,  as  at 
Waterperry,  is  of  a  very  superior  and  fertile  description. 

The  coral  rag  succeeds  the  Kimmeridge  clay,  and  stretches 
from  Littlemore  and  Ifl3ey  to  Holton,  where  it  ceases,  and  its 
absence  is  marked  by  the  Kimmeridge  clay  above  and  the  Oxford 
clay  beneath  running  insensibly  into  each  other.  The  northern 
-or  more  sandy  portion  of  the  coral  rag  is  termed  calcareous  grit, 
and  is  accompanied  in  some  places  with  a  coarse  sandstone 
which  may  be  seen  on  Headington  Hill ;  but  for  farming  pur- 
poses the  coral  rag,  calcareous  grit,  and  Portland  stone  produce 
one  description  of  land.  All  the  members  are  calcareous,  and 
often  form  a  thin  hungry  soil,  though  in  many  spots  it  improves 
to  a  rich  sandy  loam.  Most  of  this  formation  is  in  tillage,  and 
when  left  in  pasture  produces  poor,  benty  herbage,  or,  if  wet, 
nothing  but  carnation  grass.  The  soil  is  soon  affected  by  drought, 
but  when  well  farmed  in  moderately  damp  seasons  produces 
large  crops  of  grain  and  turnips,  but  is  by  no  means  good 
yielding  land.  The  soil  is  easily  tilled,  and  is  well  adapted  to 
the  consumption  of  green  and  root  crops  on  the  ground  by  sheep* 
The  coral-rag  group  forms  a  low  range  of  hills,  and  where  quar- 
ried the  rock  does  not  exceed  48  feet ;  it  consists  in  the  upper 
part  of  oolitic  freestone,  resting  on  hard  shelly  limestone. 
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With  the  exception  of  a  few  isolated  patches  such  as  Islip, 
irhich  is  a  protuberance  of  the  great  oolite,  a  large  portion  of  the 
ground  around  Oxford  is  occupied  by  the  Oxfoni  clay.  The 
city  itself  stands  upon  a  bed  of  gravel,  which  is  about  ten  feet 
thick,  and  from  it  is  derived  the  supply  of  spring  water,  as  the 
rain  which  soaks  into  the  gravel  is  retained  by  the  subjacent 
clay.  This  gravel,  though  it  differs  very  little,  if  at  all,  from 
that  before  mentioned  as  regards  its  agricultural  character,  par- 
takes more  of  the  nature  of  the  northern  strata,  and  extends  ta 
Marston,  Summerstown,  and  Wolvercot.  The  Oxford  clay  is 
first  found  south  of  the  city,  in  the  meadows  of  Sandford,  and 
stretches  as  far  north  as  Bicester,  where  the  dairy  grounds  ex- 
hibit a  fair  specimen  of  sheer  Oxford  clay.  Although  it  is  a  most 
stubborn  soil  to  work,  yet  frost  reduces  it  to  a  powder,  and  it  is 
so  loose  and  dusty  in  the  spring  that  young  wheats  and  clovers 
are  in  danger  of  being  blown  out.  There  are  many  beds  of 
gn^avel  with  quartz  pebbles,  sometimes  amalgamated  together.. 
Here  the  soil  is  more  friable  and  produces  fair  crops,  is  easily 
tilled,  and  will  carry  sheep.  This  is  also  the  case  where  the 
sand  of  the  calcareous  grit  washes  over  the  clay,  as  at  Holton^ 
Most  of  this  formation  is  in  grass  ;  and  there  are  some  rich  pro- 
ductive pastures,  especially  where  the  alluvial  deposits  occur,  as 
the  grazing  grounds  about  Water  Eaton  will  show.  Again,, 
there  are  others  producing  a  little  poor  rough  grass,  and  covered 
with  ant-hills.  This  formation  is  mostly  flat,  but  attains  to  a 
considerable  elevation  at  Stowe  Wood.  At  Oxford,  which  is 
one  of  its  lowest  points,  it  is  265  feet  in  depth.  In  digging: 
deeply  in  many  parts  of  this  stratum  a  bituminous  shale  is 
found,  and  at  Eynsham  Heath  and  other  spots  some  persons 
were  misled  into  the  persuasion  that  coal  was  close  by,  and  in- 
volved themselves  in  unprofitable  speculations  in  the  search  of 
that  mineral :  one  instance  among  many  which  might  be  cited 
of  the  false  impressions  which  a  very  superficial  knowledge  of 
geological  facts,  and  the  laws  dcducible  from  them,  would  have 
shown  to  be  from  the  first  utterly  groundless  and  chimerical.. 
The  whole  of  the  country  stretching  from  the  Chiltern  Hills  to 
the  northern  boundaries  of  the  Oxford  clay  was  classed  by 
Arthur  Young  as  ''  miscellaneous  loams,"  and  contains  166,400 
acres. 

The  region  north  of  the  Oxford  clay  is  occupied  by  the  great 
oolite,  and  forms  that  extensive  portion  of  the  county  known  as 
the  Stonebrash  district;  it  is  flat  table-land,  with  a  broken  edge, 
and  is  distinguished  by  its  large  fields  and  stone  walls.  This 
stratum  is  formed  of  various  beds  of  oolitic  shelly  stone,  some 
so  thin  that  they  produce  Stonesfield  slates  ;  while  others  are  of 
considerable   thickness,    and   form  a   compdct   building   stone.. 
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Just  under  the  surface  is  often  found  a  thin  bed  of  stony  rubble, 
and  then  comes  6  or  8  feet  of  clay  resting  on  a  limestone  rocL 
The  surface  soil,  which  varies  in  depth  from  3  inches  to  a  foot, 
is  generally  composed  of  fragments  of  the  rock  well  reduced,  and 
is  a  dry,  stony,  friable  loam,  with  naturally  little  vegetable 
matter.  The  sides  of  the  hills  are  wet  from  clay  partings  in  the 
rocks,  and  when  these  partings  of  clay  become  extensive  and 
form  beds,  they  produce  a  wet,  tenacious,  calcareous  soil.  Some 
good  stonebrash  land  is  found  in  the  neighbourhood  of  Chipping 
Norton  and  Burford,  but  about  the  Bartons,  the  Enstones,  the 
Astons,  and  Sandford  the  soil  varies  from  a  cold  and  weak  sand 
to  a  stiff  ungrateful  clay.  The  chief  part  of  the  stonebrash  is  in 
arable  cultivation,  and  is  well  adapted  for  the  four-iield  or 
Norfolk  system  of  farming;  it  mostly  carries  sheep  well,  and 
will  produce  good  crops  of  barley,  wheat,  turnips,  and  sainfoin. 
The  stonebrash  is  best  on  the  flat  table-land,  and,  where  the  rock 
is  tolerably  near  the  surface,  it  is  very  kind  for  barley,  turnips, 
and  sheep.  The  soil  is  thin,  or  wet  and  poor  on  the  declivities. 
The  formation  reaches  from  the  north  side  of  Bicester  to  the 
south  of  Deddington  ;  its  greatest  width  is  estimated  at  12  miles, 
and  its  extent  at  164,000  acres. 

It  is  a  matter  of  great  difficulty  to  define  nicely  the  geology  of 
the  northern  extremity  of  the  county.  About  Chipping  Norton 
the  tops  or  ridges  of  the  hills  consist  of  stonebrash  or  sand, 
resting  on  limestone  or  sandstone,  and  the  slopes  are  g«ierally 
clay,  and  in  many  cases  require  draining.  The  valleys  are  lias 
clay»  with  here  and  there  patches  of  useful  red  land.  Passing  in 
a  north-easterly  direction  towards  Great  Tew,  the  red  land,  which 
indicates  the  presence  of  the  inferior  oolite,  occupies  a  large 
space  of  that  part  of  the  county,  and  extends  to  Bloxham,  Adder- 
bury,  and  north  of  Banbury,  The  inferior  oolite  forms  a  range 
of  rounded  hills  overlooking  the  table-land  of  the  great  oolite, 
and  the  valleys  of  the  lias.  This  formation,  we  are  told,  is  com- 
posed of  "calcareous,  siliceous,  micaceous,  and  ferruginous  sub- 
stances." Sometimes  the  rock  is  within  a  few  inches  of  the 
surface,  but  mostly  there  is  a  good  depth  of  soil,  which  varies 
from  red  sand  to  a  strong  loam.  This  is,  no  doubt,  some  of  the 
best  land  in  Oxfordshire;  it  is  called  by  Arthur  Young  "the 
j2:lory  of  the  county."  It  is  deep,  sound,  and  friable,  yet  capable 
of  tenacity.  The  reddest  land  contains  most  sand,  is  loose,  open, 
and  porous ;  and,  as  at  Alkerton,  Horley  Hanwell,  and  Drayton, 
is  well  adapted  for  the  growth  of  barley  and  turnips.  But  in 
])arts  of  Hook  Norton,  Tadmarton,  Sibford,  and  Epwell  the  in- 
ferior oolite  degenerates  into  a  blowing  sand.  When  the  red  soil 
is  mixed  with  calcareous  earth  it  is  sufficiently  retentive  to  grow 
any  crop,  and  is  extremely  fertile.     Excellent  land  is  found  in 
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he  neighbourhood  of  Adderburj,  Deddington,  Hempton,  Oifton, 
ind  Wro3rton.  Very  much  of  this  district  is  under  grass.  The 
pasturi^e  is  of  superior  quality,  some  strong  enough  for  grazing 
:attle,  and  also  kind  for  sheep.  The  blue  lias  forms  the  northern 
portion  of  the  valleys  of  the  Windrush,  Evadode,  and  Cherwell, 
Euid  also  the  base  of  the  hills,  which  are  capped  with  the  inferior 
oolite.  When  the  lias  crops  out,  as  it  sometimes  does  at  a  con- 
siderable distance  up  the  sides  of  the  hills,  it  is  wet  from  its  own 
density,  and  also  from  the  water  of  the  inferior  oolite  which  flows 
over  it.  The  lias  is  a  large  mass  of  blue  clay,  and  at  8  or  10  feet 
deep  has  thin  bands  of  argillaceous  limestone  of  the  thickness  of 
not  more  than  12  or  16  inches ;  it  is  naturally  a  sour,  calcareous 
clay,  but,  when  drained  and  highly  cultivated,  becomes  useful 
land  ;  and  where  it  has  been  long  pastured,  and  so  supplied  with 
vegetable  matter,  it  makes  very  excellent  meadow  ground.  The 
red  land  and  its  valleys  of  lias  are  computed  to  extend  over 
80,000  acres. 

Besides  the  tracts  of  gravel  before  mentioned,  there  are  large 
alluvial  deposits  along  the  principal  streams  which  water  the 
county.  The  valley  of  the  Thames,  which  may  be  said  in 
Oxfordshire  to  extend  from  Lechlade  to  Henley,  a  distance  of  70 
miles,  is  chiefly  covered  with  the  gravelly  wreck  of  several 
formations.  The  meadows  form  quick,  useful  grass-land,  but 
are  not  strong  enough  for  grazing,  though  some  are  very  fertile, 
and  cut  beautiful  hay.  The  herbage  is  considered  richer  and 
better  below  Oxford,  but  this  may  result  from  the  greater  liability 
of  the  upper  portion  of  the  valley  to  the  injurious  action  of  floods. 
There  is  an  interesting  particular  connected  with  this  stream, 
which,  though  not  an  agricultural  feature,  may  deserve  mention. 
In  frosts  that  are  severe  enough  to  affect  rivers,  the  Thames  com- 
mences freezing yrom  the  bottom.  The  ice  rises  to  the  surface  in 
small  flakes,  similar  to  snow,  and  then  congeals  into  a  mass  of 
ice  upon  the  surface.  The  meadows  of  the  Thame  stream  are 
stronger  and  more  feeding  than  those  along  the  Thames.  This 
river  rises  in  Bucks,  and,  flowing  through  the  fertile  vale  of 
Aylesbury,  produces  a  rich  deposit,  which  at  Thame,  Wheatly, 
and  Drayton,  rests  on  the  Kimmeridge  clay.  The  valley  of  the 
Evenlode,  extending  from  Cassington  to  Blenheim  and  Charlbury, 
is  covered  with  erratic  deposits  containing  pebbles  of  the  Lickey 
quartz  rock.  This  tract  of  gravel,  which  not  only  covers  the 
low  lands,  but  forms  accumulations  on  the  highest  summit  of 
Which  wood  Forest,  has  evidently  crossed  the  oolitic  ridge,  as  it 
is  similar  to  the  gravel  found  so  plentifully  in  Staffordshire.  In 
the  same  way  the  Warwickshire  gravel  can  be  traced  along  the 
Cherwell  from  Banbury  through  Deddington  and  Kidlington  to 
Oxford,  where  it  is  mixed  with  chalk  flints  and  slightly  rolled 
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oolitic  detritus.  The  meadows  along  both  sides  of  these  rivers 
are  naturally  good,  producing  a  fair  amount  of  herbage  of  excellent 
quality.  The  grass-lands  bordering  on  the  Windrush  (which 
enters  the  county  at  Burford,  and  flows  through  Witney  into  the 
Thames  at  Standlake)  are  of  an  inferior  description.  The  sub- 
soil is  a  hungry  clay,  and  the  gravel  here  is  all  of  a  local  chap- 
racter,  as  the  river  rises  in  the  Cotswold  range,  and  there  is  no 
opening  in  the  stonebrash  escarpment  through  which  the  drift 
of  the  northern  counties  could  enter. 

This  is  a  brief  description  of  the  Geology  of  Oxfordshire,  and 
with  the  assistance  of  the  map  and  the  sections,  may  be  tolerably 
plain  to  those  conversant  with  the  county.  But  farmers  want 
maps  which  show  the  superficial  accumulations  and  allavial 
deposits.  This  is  the  geology — the  geology  of  the  surfiauns,  that 
is  most  useful  to  agriculture.  It  can  be  of  little  benefit  for  an 
occupier  of  the  Thames  meadows  to  look  at  a  geological  map 
and  see  his  land  described  as  Oxford  clay,  or  for  the  proprietor 
of  the  barren  heights  of  Shotover  to  know  that  his  land  rests  on 
the  Portland  oolite.  In  one  case  10  feet  of  gravel,  in  the  other 
20  feet  of  ferruginous  sand,  must  exert  such  direct  influence  on 
the  nature  of  the  soil  that  it  matters  little  what  deposit  is  buried 
below.  Therefore,  admitting  that  the  rock  formations  define  by 
their  mineral  character  the  general  agricultural  features  of  a 
district,  the  superficial  deposits  produce  those  numerous  varia- 
tions of  soils  found  in  that  district.  It  is  to  be  hoped  that 
geologists  will  pay  the  same  attention  to  the  surface  of  the  soil 
as  they  have  devoted  to  the  substrata.  Then  the  farmer  will  be 
as  much  benefited  by  their  able  researches  as  the  miner,  and, 
receiving  a  fair  share  of  assistance,  will  place  a  higher  value  on 
their  important  discoveries. 

Perhaps  at  no  period  within  the  last  ten  years  could  a  more 
unfavourable  time  have  been  selected  for  viewing  the  agriculture 
of  Oxfordshire.  A  long  season  of  the  most  appalling  distress 
was  followed  by  two  remarkably  wet  years.  The  farmer  on  a 
clay  soil  had  his  capital  reduced,  his  energies  paralysed,  and  his 
means  so  straitened,  that  when  a  few  cheering  rays  of  returning 
prosperity  illumined  the  agricultural  horizon,  and  gave  him  the 
means  of  regaining  lost  ground,  his  increased  activity  was  of  no 
avail  against  wet  and  uncongenial  seasons.  He  had  employed 
less  labour,  postponed  improvements,  and  contracted  all  his  out- 
goings in  order  to  meet  his  payments  in  these  altered  times,  and 
of  course  the  land  is  now  feeling  the  effects  of  that  parsimonious 
treatment,  which  as  yet  time  has  not  sufficed  to  rectify.  The 
consequence  is,  there  is  more  foul  ground  throughout  the  county 
than  has  been  known  for  years. 

It  may  be  as  well  to  remark  at  this  early  stage,  that  in  con- 
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idering  the  average  produce  of  com,  the  crops  of  this  jear,  espe- 
cially the  wheat,  are  not  taken  into  consideration.  The  yield  of 
?heat  is  so  miserably  deficient,  that  no  increase  in  price  can 
^ive  a  good  return  per  acre.  Owing  to  the  continuous  rains  in 
;he  autumn  of  1852,  some  farmers  sowed  no  wl^eat,  and  many 
)ther8  not  more  than  half  the  usual  quantity.  In  one  parish 
[containing  1100  acres,  the  area  sown  with  wheat  was  no  more 
than  40  acres,  which  produced  little  above  40  quarters.  To 
men  so  situated,  the  present  high  prices  are  of  no  avail ;  many 
[lave  little  wheat  to  s^,  while  some  have  even  to  buy  their  seed- 
conu  The  crops  of  spring  grain  are  a  fair  average,  but  none  of 
them  yield  so  largely  as  was  anticipated. 

The  year  just  passed  has  been  an  unfavpurable  and  expen- 
sive season  to  the  agriculturists  of  this  county.  A  cold  and 
backward  spring  retarded  the  growth  of  green  crops,  and  many 
lambs  then  suffered  from  an  insufficiency  of  food.  The  hay 
season  was  wet  and  tiresome  in  the  extreme,  a  large  amount 
oi  labour  being  expended  with  no  adequate  result,  the  hay  being 
damaged  in  quality,  and  a  great  part  of  it  eventually  washed 
aiway.  Fallows  just  ploughed  speedily  presented  the  appearance 
af  a  meadow.  The  turnips  are  not  a  heavy  crop,  and  were  with 
^at  difficulty  and  at  a  heavy  cost  only  half  cleaned,  after 
repeated  hoeings,  while  the  harvest  was  wet  and  most  protracted, 
%  large  portion  of  the  com  being  carted  in  wretched  condition. 
There  has  been  a  good  supply  of  grass  since  June,  and  dairies 
bave  produced  a  large  quantity  of  butter ;  but  now  the  cows  have 
to  subsist  on  the  washed  and  badly-harvested  hay,  the  milk 
falls  off,  and  little  butter  is  being  made  this  winter. 

It  is  by  no  means  an  easy  task  to  give  a  concise  or  general 
fc'iew  of  the  course  of  cropping  adopted  throughout  Oxfordshire. 
There  is  no  particular  system  of  agriculture  in  the  county,  and 
several  different  rotations  may  be  found  in  the  same  parish  and 
also  on  the  same  farm.  One  gentleman  when  asked  what  was 
bis  system  of  cropping,  answered,  "  Anything  but  regularity." 
Nor  is  this  irregular  system  to  be  condemned.  When  land 
varies  so  much  and  so  rapidly  as  it  does  in  Oxfordshire,  it  is 
ibsurd  to  prescribe  one  course  for  an  estate,  or  even  for  a  large 
[nixed  soil  farm.  An  intelligent  and  responsible  farmer  should 
be  allowed  considerable  licence  in  the  management  of  his  land, 
and  be  permitted  to  fairly  crop  it  as  seasons  and  circumstances 
dictate.  In  counties  like  Norfolk,  where  the  four-course  isf 
almost  universal,  and  where  there  is  always  a  winter  fallow  for 
turnips,  there  a  regular  system  might  always  be  adopted.  But 
in  some  parts  of  this  county,  on  the  sandy  and  gravelly  loams  for 
instance,  and  where  green  crops  are  taken  before  turnips,  and 
mustard  and  stubble  turnips  are  extensively  grown,  there  is  more 
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activity  required,  less  time  for  cleaning  the  land,  and  greater 
advantages  offered  for  cross-cropping  than  in  other  localities.  If 
a  crop  of  vetches  is  fed  off  with  sheep,  and  the  tomips  iridcfa 
follow  are  also  consumed  on  the  land,  the  ground  may  be  too 
highly  dressed  for  barley,  and  oats  are  taken  instead.  Then 
after  clover  or  beans  the  land  is  manured  for  wheat,  and  in  the 
following  August  or  September  is  planted  with  mustard  or 
turnips,  and  penned  off.  The  wheat  stubble  will  then  produoe 
far  better  barley  than  if  taken  in  the  regular  course.  But  tfaii 
system  cannot  always  be  relied  on  ;  the  season  may  be  late,  the 
land  may  be  foul,  the  stubble  turnips  may  fail,  or  other  hindiaiEices 
may  occur.  Hence  arises  an  irregularity  of  cropping,  which  is 
no  proof  of  bad  farming,  but  the  contrary.  It  is  the  perfecdon 
of  agriculture  to  improve  the  land  while  making  it  prodnoe  die 
most  com  and  meat  in  the  shortest  time,  and  at  the  most  modente 
expense.  On  some  warm  soils  the  jfour-course  is  too  slow  a 
machine  to  produce  this,  and  the  great  men  of  the  east  may 
graft  into  their  system  a  very  useful  sprig  of  green  cropping  fiDom 
their  Oxfordshire  brethren. 

The  cropping  in  the  Chiltem  district  is  usually  the  four-conna  t 
turnips,  barley  or  oats,  seeds,  and  wheat  Occasionally  oats 
follow  wheat,  but  if  this  may  be  tolerated  on  some  good  lands, 
on  this  poor  soil  it  cannot  be  too  strongly  reprobated.  This 
remark  does  not  apply  to  the  gravelly  soils  near  the  Thames,  nor 
to  some  of  the  more  fertile  valleys,  but  to  the  chalks  and  poor 
clays  which  form  the  main  features  of  llie  district.  Perhaps  it 
would  be  difficult  to  find  a  hill  farm  more  advantageously  culti- 
vated than  at  Assenden,  where  oats  or  barley  succeed  wheel 
The  swedes  are  grown  with  a  liberal  allowance  of  superpfaospfaatB 
and  ashes  in  addition  to  farmyard  manure.  The  other  toumipi 
are  preceded  by  vetches  or  rye,  all  of  which  are  consumed  by 
sheep,  eating  a  large  quantity  of  beans.  A  portion  of  the  tnndp 
crop  is  removed  to  the  wheat-stubbles,  which  are  all  folded  over, 
before  being  ploughed  for  the  next  com  erop.  A  few  earfy 
turnips  are  fed  off  in  time  for  wheat,  which  may  be  followed 
either  by  barley  or  by  clover.  There  is  a  great  extent  of  saurfoaa 
on  the  hills,  and  in  some  parts  wheat  is  sown  after  a  nalcad 
fallow.  Beans  are  planted  instead  of  clover,  while  oats  aie 
grown  after  the  seeds,  which  occasionally  lie  two  years. 

On  the  mixed  soils  extending  from  the  foot  of  the  chalk  hills 
to  the  north  of  Oxford,  the  Norfolk  rotation,  or  a  modificatimi  of 
it,  is  most  common.  Yet  in  many  parts  a  five-course  is  prac- 
tised, oats  or  barley  succeeding  wheat  When  this  is  the  case^ 
the  wheat-stubble  receives  some  dressing,  mostly  from  ewes  beii^ 
folded  on  it  at-  night :  or  it  may  be  ploughed  up  immediatelf 
after  harvest,  and  something  sown  on  it  to  make  a  little  feed,  whkb 
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is  eaten  off;  the  sbeep  probably  receiving  an  allowance  of  hay 
in  addition.  On  one  farm  at  Dorchester  half  of  the  land  that 
comes  for  fallow  is  planted  with  peas  and  oats,  which  are  re- 
moved in  time  to  sow  stubble  turnips.  These  are  penned  off 
and  followed  by  barley — thus  making  a  four-course,  and  gaining 
an  extra  crop  on  one-eighth  of  the  land  every  year.  In  cases 
where  swedes  are  kept  until  May  for  the  sheep,  the  season  for 
sowing  spring  com  is  passed  before  the  swedes  are  cleared: 
then  forward  turnips  are  sown  and  fed  off  in  the  autumn.  The 
land  is  planted  with  wheat  and  succeeded  by  a  crop  of  barley, 
which  is  always  of  good  quality.  Other  sl%ht  variations  are  to  be 
met  with,  but,  generally  speaking,  the  friable  soils  are  cropped 
as  follows — l-4th  wheat,  l-4th  barley,  l-4th  turnips,  l-8th  clover, 
l-8th  beans.  Care  is  taken  to  reverse  the  beans  so  that  clover 
comes  but  once  in  eight  years.  This  is  the  course  on  the 
majority  of  soils,  and  with  moderate  farming  is  decidedly  the 
best,  and  one  which  finds  great  favour  with  landlords,  being 
mostly  inserted  in  the  tenants'  yearly  agreements.  In  some  of 
the  uninclosed  parishes  the  following  abominable  three-field 
system  is  adopted: — First,  wheat;  secondly,  oats;  thirdly, 
beans  or  clover,  and  then  wheat  again.  There  are  no  turnips  in 
this  rotation,  and  no  fallow  unless  the  land  is  so  foul  that  it  can 
grow  com  no  longer,  and  then  the  beans  are  omitted,  and  the 
land  is  cleaned.  It  is  needless  to  add  that  when  fields  are  en- 
closed, such  a  barbarous  course  is  quickly  altered,  but  it  is  cme 
of  the  evils  of  open  lands,  that  parishes  are  cropped  by  tradition, 
and  all  farmers  are  bound  to  follow  the  custom,  however  absurd 
or  antiquated  it  may  be.  On  some  clay  soils  the  old  course  is 
still  adhered  to,  of  two  crops  and  a  fallow,  viz.,  first  fallow,  then 
wheat,  thirdly  beans.  In  other  places  the  beans  are  followed 
by  oats,  or  wheat  may  be  planted  after  the  beans,  and  oats  suc- 
ceed the  fallow,  in  which  case  clover  is  sown  with  the  oats  and 
ploughed  up  for  wheat  next  year.  On  a  very  considerable 
extent  of  Oxfordshire  clays,  there  is  nothing  but  naked  fallows 
for  wheat.  If  any  green  crop  is  attempted  it  is  mostly  vetches. 
A  few  turnips  and  a  small  patch  of  mangolds  are  all  the  roots 
grown. 

On  the  stonebrash  one-tenth  of  the  arable  land  may  be  con- 
sidered to  be  in  sainfoin,  while' the  rest  of  the  ploughed  ground 
is  one-fifth  wheat,  one-fifth  turnips,  one-fifth  barley,  and  two-fifths 
grass.  In  a  few  instances  oats  or  peas  follow  the  wheat,  but  the 
land  without  extra  dressings  is  too  weak  to  bear  this,  and  after 
two  years'  grass  is  sure  to  become  full  of  couch.  On  the  better 
land  the  seeds  lie  one  year  instead  of  two,  and  with  moderately 
good  farming,  this  is  long  enough.  Very  few  beans  are  grown, 
and  little  red  clover.     The  seeds  are  a  mixture  of  trefoil,  Dutch 
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clover,  and  rye-grass,  mown  the  first  year  and  depastured  the 
second.  Now  and  then  a  field  of  seeds  the  second  year  is  once 
ploughed,  and  sown  with  rape  or  turnips  as  a  preparation  Ux 
wheat. 

On  the  red  soils  in  the  north  of  the  county,  two  white  straw 
crops  in  succession  are  common,  and  the  barley  after  the  wheat 
is  usually  as  much  in  quantity  as  well  as  better  in  quality  than 
when  following  turnips.  This  fertile  land  can  well  afford  an 
extra  crop,  and  when  expertly  cultivated,  as  most  of  it  is,  shows 
the  practicability  and  advantage  of  the  system. 

As  turnips  are  the  most  important  crop,  laying  the  foundation 
of  the  rotation,  the  cultivation  of  green  and  root  crops  may  be 
first  described. 

On  stock  lands  directly  the  wheat  is  cut  the  land  between  the 
rows  of  shocks  is  frequently  ploughed,  and  the  sheaves  may  even 
be  removed  to  the  ploughed  ground,  so  that  all  the  land  be 
turned  over  and  ready  for  the  turnips  the  moment  the  wheat  is 
carted.  Should  the  ground  have  been  manured  for  the  wheat 
crop  no  further  dressing  is  applied,  but,  if  not,  guano  or  super- 
phosphate is  sown  with  the  seed.  There  are  several  varieties  of 
stubble  turnips ;  the  Early  Stone,  Matson's  Green  Globe,  Sutton's 
Six  Weeks,  and  the  Orange  Jelly  being  the  favourites*  The 
latter  is  a  pretty  little  turnip,  but  the  bad  quality  of  the  seed 
supplied  by  the  introducer  has  this  year  caused  much  disappoint- 
ment. These  stubble  turnips  will  require  horse-hoeing,  and 
should  be  set  out  with  narrow  hoes,  as  of  course  there  is  not 
much  time  for  them  to  grow  to  any  great  size.  This  season  has 
been  much  against  the  production  of  stubble  turnips,  almost  all 
the  crop  throughout  the  country  being  destroyed  by  the  slug; 
but  in  most  years  very  pretty  little  crops  are  grown,  and  these 
may  be  fed  off  to  be  followed  by  barley  or  oats,  or  they  may 
remain  till  late  in  the  spring  for  the  ewes  and  lambs,  when  the 
succeeding  crop  will  probably  be  swedes.  As  it  is  the  object 
of  farmers  to  procure  a  constant  and  varying  supply  of  green 
crops  for  the  stock  in  the  summer,  they  select  a  clean  piece  of 
wheat  stubble  in  which  they  sow  Trifolium  incamatum  for  feed- 
ing off.  This  is  best  done  in  August,  certainly  not  later  than 
in  September,  and  should  be  drilled  in  the  stubble,  without 
being  ploughed,  at  the  rate  of  20  lbs.  per  acre,  and  then  twice 
harrowed.  Some  simply  sow  the  seed  broad-cast,  and  drive  the 
sheep  over  the  stubble  to  trample  it  in.  If  trifolium  is  sown 
late,  it  is  sure  to  be  partially,  if  not  entirely,  devoured  by  slugs. 
Should  the  crop  be  intended  for  seed,  it  may  produce  from  5 
to  10  cwt.  per  acre,  and  is  mostly  cleared  off  in  time  for  late 
turnips.  Trifolium  is  often  sown  on  defective  clover  leys  to  fill 
up  the  blank  places  which  may  die  off,  or  have  been  killed  by 
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the  com  lodging.  Trefoil  is  sometimes  sown  in  April  on  the 
wheat  crop :  this  is  fed  off  the  following  spring  after  the  tri- 
folium  is  ended,  and  on  most  soils  turnips  succeed  both  ;  the 
land  being  ploughed  once,  twice,  or  thrice,  and  manured  ac^ 
cording  as  time,  the  weather,  and  the  foulness  or  poverty  of  soil 
may  dictate.  As  soon  as  the  stubble  turnips  and  trifolium  are 
sown,  rye  is  the  next  crop  that  claims  attention ;  this  is  not  ex- 
tensively cultivated,  as  it  is  good  for  feeding  only  about  ten 
days,  yet  is  often  very  useful,  being  the  first  green  meat  in  the 
spring.  Next  come  the  vetches,  which*  are  sown  in  different 
patches  and  at  certain  intervals  from  September  to  December, 
and  then  a  few  again  from  February  to  April.  The  quantity  of 
seed  planted  is  2^  or  3  bushels.  The  first  sowing  is  mixed  with 
a  little  rye,  the  next  with  refuse  wheat  or  winter  oats,  but  beans 
are  considered  best  of  all,  as  the  old  sheep  eat  them  :  they  hold 
the  vetches  up  well,  and  both  ripen  together  if  saved  for  seed. 
The  land  destined  for  vetches  is  generally  ploughed  but  once, 
but  for  the  later  sowing  in  the  autumn  and  also  in  the  spring ; 
the  ground,  if  foul,  is  skim-ploughed  or  scarified,  harrowed, 
cleaned,  and  sometimes  manured  before  receiving  the  seed  furrow. 
These  are  eaten  by  sheep,  confined  in  hurdles  from  May 
to  August.  At  first  they  consume  the  vetches  on  the  ground,  but 
when  the  food  becomes  long  or  old  it  is  cut  and  placed  in  little 
wicker  cages,  which  are  used  for  hay  in  the  winter.  Sheep, 
when  on  rye,  always  require  water,  and  in  hot  weather  will  drink 
a  large  quantity  when  hurdled  on  vetches.  Fat  sheep  and  lambs, 
in  addition  to  the  green  crop,  receive  an  allowance  of  com, 
pollard,  malt-dust,  or  cake,  but  more  generally  they  are  supplied 
with  beans.  Many  first-rate  farmers  in  other  counties  contend 
that  vetches  are  an  exhausting  crop  :  most  certainly  if  they  are 
removed  from  the  land  in  a  green  state,  or  saved  for  seed.  So  is 
any  other  great  crop,  of  mangolds,  or  even  turnips,  if  taken  clean 
ofiF  the  ground ;  but  when  vetches,  which  frequently  weigh  5  cwt. 
per  perch,  or  say  half  that  quantity,  20  tons  per  acre,  when  this 
mass  of  vegetable  matter  is  consumed  on  the  land,  there  can  be 
no  doubt  that  it  acts  as  a  powerful  fertilizer.  As  soon  as  the 
vetches  are  off,  the  land  receives  from  one  to  three  ploughings  for 
turnips,  and  may  be  dressed  with  manure  or  artificials.  Most 
commonly  the  ground  is  ploughed  twice,  and  not  manured  at 
all,  the  droppings  from  the  sheep  being  sufficient  to  produce 
good  roots.  The  early  vetches  are  off  in  time  for  swedes,  while 
turnips  follow  the  others.  The  late  or  spring  vetches  are  mostly 
grown  on  such  land  as  is  unfit  for  turnips,  and  which  is  after- 
wards prepared  for  a  com  crop;  there  are  thus  many  vetches 
grown  on  clay  lands,  or  the  fallows  intended  for  wheat  or  oats. 
Perhaps  some  persons  may  assert  that  it  is  impossible  to  grow 
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two  good  crops  in  one  year;  but  not  only  is  this  constantly 
done,  but  in  the  present  season  at  Roflford  three  very  good  crops 
have  been  produced.  The  first  was  vetches  fed  off,  then  a  crop 
of  mustard,  which,  when  folded,  was  as  high  as  the  hurdles,  and 
there  is  now  a  famous  field  of  turnips  which  is  being  consumed 
by  sheep,  and  the  land  will  be  planted  with  oats.  Of  coarse  the 
droppings  of  the  sheep  and  their  treading  give  a  richness  and 
solidity  essential  on  such  warm  soils  for  the  production  of  fatue 
grain  crops.  In  the  course  at  Dorchester,  before  mentioned, 
where  one-half  of  the  fallow^ound  is  first  planted  with  oats 
and  peas,  the  wheat  stubbles  are  skimmed  with  a  common  plough 
directly  after  or  during  harvest,  and  the  couch  is  all  forked  eat 
by  hand.  Parkes'  cast-steel  digging  forks  are  the  best  for  this 
purpose,  but  the  great  obstacle  to  their  adoption  into  general 
use  is  the  serious  trouble  of  mending  them  when  broken. 

The  land  being  thus  cleansed  from  root  weeds,  the  annuals 
are  allowed  to  vegetate,  and  the  ground  is  perhaps  dunged,  and 
the  peas  and  oats  sown  in  February  and  March;  these  being 
cleaned  off  in  August  the  ground  is  .  ploughed  and  drilled  with 
turnips.  Of  course  the  most  incessant  war  is  waged  against 
weeds  of  every  kind ;  the  horse  and  hand  hoes  are  kept  con- 
stantly at  work,  and  the  amount  paid  for  manual  labour  on  &iins 
which  contain  a  good  proportion  of  meadow-land  is  little  short 
of  50s.  per  acre.  Of  course  there  is  not  a  very  large  tract  of 
land  that  will  bear  with  any  certainty  a  green  crop  and  a  root 
crop  in  the  same  year.  The  stonebrash  district  is  light,  but 
mostly  appears  too  cold,  and  not  quick  enough  for  this  double 
culture.  There  are  also  a  great  many  excellent  stock  faims, 
where  the  land  is  a  little  too  retentive  to  be  kind  for  turnips 
after  the  vetches  are  fed  off.  On  such  soils,  in  attempting  to 
grow  two  crops,  both  are  frequently  inferior  to  a  good  field  of 
swedes.  But  on  the  gravels  of  the  Oxford  clays,  as  at  EyBsbam, 
and  on  the  sandy  soils  as  at  Cuddesden,  Milton,  and  Ascott,  or  the 
gravelly  loams  at  Ewelme,  Dorchester,  and  the  Stokes — there  this 
double  cropping  may  be  seen  carried  out  in  a  manner  which 
reflects  the  highest  credit  on  the  enlightened  huabandmen  of 
those  localities.  There  is  never  any  fear  of  having  annual  weeds 
with  a  good  crop  of  vetches,  as  everything  is  smothered,  but  if 
the  vetches  are  thin  and  weak  the  land  will  be  sure  to  be  full  of 
"  filth  and  trumpery."  While  upon  the  subject  of  weeds  it  may 
be  observed  that  Oxfordshire  is  so  well  supplied  with  them  that 
they  constantly  weary  and  vex  the  careful  farmer.  All  over  the 
country,  but  especially  on  the  chalky  soils,  the  field  charlock 
{Sinapis  arvensis)  is  a  dreadful  plague,  appearing  in  some 
seasons  in  incredible  quantities.  Some  sandy  soils  are  much 
overrun  with  the  wild  radish  {Rapkanus  raphanistrum),  proyiit- 
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cially  called  ^'  nimp,"  while  the  clays  are  swarmed  with  stai 
acre  {Ranuneulus  arvensis),  and  the  clivers  or  burrs  {Gah 
apari7M)j  which  aie  very  troublesome  to  separate  from  the  gx 
when  winnowed. 

When  no  green  crop  is  taken  before  turnips  the  stubble 
commonly  ploughed  up  between  Michaelmas  and  Christn 
and  may  be  stirred  twice  in  the  spring  before  it  receives 
seed-earth.  There  is  nothing  peculiar  in  the  method  of  clean 
the  fallows :  if  foul,  they  receive  the  usual  number  of  draggio 
harrowings,  and  rollings.  Sometimes  the  couch  is  carted 
and  formed  into  a  compost  wkh  lime,  but  more  generally  bun 
on  the  land.  In  the  south  of  the  county,  where  it  is  usual 
manure  for  wheat,  little  farmyard  dung  is  applied  for  tumi] 
and  the  dressings  of  artificial  manure  are  by  no  means  hea 
the  cost  rarely  exceeding  IZ.  per  acre:  1  cwt^of  guano,  1 
2  sacks  of  bones,  and  2  cwt.  of  superphosphate,  mixed  with 
or  20  bushels  of  ashes,  is  the  proportion  most  frequently  giv 
Some  turnips  are  grown  with  ashes  alone,  and  very  often  a  i 
crop  of  swedes  is  attained  without  any  dressing,  natural 
artificial:  this  is  on  land  in  high  condition,  and  naturally  fer 
and  of  good  staple.  Some  farmers  have  ploughed  their 
when  clean  only  once,  and  that  very  deeply,  in  the  autumn,  a 
after  well  scarifying  in  the  spring,  drill  their  seed  with  so 
artificial.  Some  good  farmers  manure  their  land  intended 
swedes  in  the  winter  with  10  or  12  loads  of  long  dung,  and  tl 
drill  in  with  the  seed  2  cwt.  of  superphosphate  and  15  busb 
of  ashes.  On  the  stonebrash  the  land  is  ploughed  rather  dee 
before  winter,  and  twice  across  in  the  spring.  The  manure 
carted  from  the  yards  at  convenient  seasons  into  heaps,  tun 
over,  and  applied  to  the  land  in  May  or  June.  The  bo 
superphosphate,  and  ashes  are  often  added  when  the  seed 
sown.  Throughout  the  Cotswold  range,  the  banks,  ros  dd 
and  borders  are  constantly  pared  for  ashes.  Similar  treatn  ii 
used  to  prepare  the  land  for  white  turnips :  these  are  m< 
grown  after  com  or  green  crops,  except  those  that  are  inten( 
to  be  fed  oflF  early  for  wheat,  and  these  are  sown  in  May. 
consequence  of  early  swedes  being  so  subject  to  mildew,  it  is  : 
often  that  they  are  drilled  before  June,  the  first  three  weeks 
that  month  being  considered  the  best  of  the  season.  Most 
the  turnip  crop  is  drilled  on  the  flat  from  16  to  22  inches  ap 
a  few  extending  the  distance  to  24  inches. 

Baulking  or  ridging  is  practised  in  some  instances,  but  th 
is  still  some  extent  of  turnips  sown  broadcast^  though  for  w 
reason  it  is  difficult  to  conjecture.  Ridging  is  practised 
a  large  extent  in  the  neighbourhood  of  Chipping  Norton  and 
the  red  soils  of  the  north.   The  ridges  are  27  inches  apart,  and 


208  Farming  of  Oxfordsldre. 

cultivation  of  the  root  crops  on  many  farms  is  very  commendable. 
The  intelligent  farmers  of  those  localities  prefer  ridging  to  the 
flat,  as  the  turnip  derives  the  full  benefit  of  the  manures,  tbe 
crops  can  be  horse-hoed  directly  they  are  up,  and  tbe  practke 
can  be  continued  longer  than  on  flat  work.  They  also  assert 
that  their  crops  are  heavier,  and  the  ground  is  better  cultivated 
when  ridged  up.  The  turnips  are  horse-hoed  as  soon  as  possible, 
and  hand-hoed  mostly  twice,  occasionally  three  times.  The 
setting  out  and  the  singling  are  performed  at  one  and  the  same 
time,  not  cut  out  in  bunches  and  singled  afterwards.  On  the 
flat,  when  turnips  are  horse-hoed,  hand-hoeing  twice  costs  7f. ; 
three  times  ditto,  IO5.  Gtf. ;  twice  hoeing  without  the  horse-hoe 
is  95.  The  Liverpool  swedes  are  most  extensively  grown,  but 
some  think  them  coarse  and  necky,  and  prefer  Matson's  JPurple-top 
and  the  Golden  Melon.  White  swedes  are  most  common  on  the 
stonebrash ;  they  are  harder,  and  produce  more  milk.  Early 
clamping  or  placing  is  not  much  practised,  the  swedes  growing 
till  they  are  required  for  consumption.  It  is  a  good  plan,  espe- 
cially with  the  white  swedes,  when  they  take  the  first  shoot  in  the 
spring,  to  heap  them  up,  and  so  prevent  them  from  drawing  the 
land ;  and  if  checked  at  this  early  period  they  will  remain  dormant 
for  a  long  period  before  shooting  again.  Very  few  swedes  are  re- 
moved from  the  field,  and  those  are  for  the  pigs  and  oxen.  Most 
frequently  the  entire  crop  is  eaten  on  the  spot  by  sheep. 

Mangold  wurzel  is  not  very  common,  yet  there  are  ten  acres 
grown  now  of  this  valuable  root  where  one  only  was  grown  some 
few  years  ago.  It  is  common  to  manure  for  mangolds  in  the 
winter,  and  drill  the  seed  with  artificial  manure  in  the  middle 
of  April.  At  Ascott  the  mangolds  are  sown  in  the  bean  quarter. 
After  receiving  a  deep  furrow  in  the  autumn,  20  loads  of  farm- 
yard dung  are  applied  during  fine  weather  and  ploughed  in* 
The  land  is  not  ploughed  again,  and  the  seed  drilled  on  the  flat 
without  further  dressing.  After  the  roots  are  stored,  the  leaves 
are  folded  on  the  ground,  which  is  then  planted  with  wheat 
Some  farmers  prefer  ploughing  the  fresh  tops  in.  Mangolds 
are  chiefly  used  to  feed  pigs ;  but  some  give  them  to  cows,  fat 
cattle,  and  ewes  and  lambs.  They  are  considered  to  be  modi 
more  exhaustive  than  swedes,  but  when  all  the  mangolds  are 
removed,  and  all  the  swedes  consumed  on  the  land,  the  com- 
parison is  hardly  a  fair  one.  A  few  white  Silesian  beet  are 
grown. 

Before  the  disease  appeared  in  1845  a  large  breadth  of  potatoes 
was  planted  for  pigs.  Hardly  any  are  grown  now,  and  those 
only  for  the  table :  York  regents  are  the  kind  most  in  favoWi 
and  early  planting,  if  possible  in  February,  answers  best. 

Carrots  flourish   best  on  sandy  and  light  ground,  and  will 
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epay  for  subsolling.  The  white  Belgians  produce  the  greatest 
weight,  but  the  red  are  best  in  quality.  The  seed  is  mixed  with 
ashes  and  drilled  in  rows  about  a  foot  apart  in  the  middle  of 
April  ;  and  the  plants  are  set  out  at  a  distance  of  4  or  5  inches'. 
Carrots,  like  white  turnips,  can  be  grown  too  large,  but  the 
greatest  swedes  are  invariably  the  most  nutritious. 

Rape  is  sown  broadcast  in  May  or  June,  and  should  be  ready 
for  folding  in  8  or  10  weeks :  where  mixed  with  vetches,  and 
sown  early  in  May,  it  makes  capital  food  for  weaning  lambs.  It 
is  an  excellent  preparation  for  wheat  on  clay  soils,  but  is  seldom 
grown  on  light  land. 

Mustard  is  sometimes  grown  on  wheat  stubble,  directly  after 
harvest,  to  be  folded  off  or  ploughed  in  as  a  preparation  foi: 
another  com  crop.  It  may  follow  vetches  when  too  late  to 
venture  on  turnips,  or  it  is  occasionally  sown  on  a  fallow  for 
wheat.  It  is  useful  as  producing  a  large  quantity  of  vegetable 
matter  in  an  incredibly  short  time,  as  in  six  weeks  from  the  time 
of  sowing  it  will  sometimes  be  as  high  as  the  hurdles.  Though 
the  sheep  occasionally  eat  it  with  avidity,  it  does  not  seem  to  do 
them  much  good.  About  a  peck  per  acre  is  sown  broadcast,  and 
it  is  never  saved  for  seed  in  this  county. 

Cabbages  might  be  grown  to  a  greater  extent  on  the  heavy  land 
than  they  are  at  present  Drumheads  are  the  kind  mostly  culti- 
vated. There  are  two  seasons  for  sowing  the  cabbages  in  the 
seed-bed :  in  August^  in  which  case  they  are  transplanted  to  the 
land  in  the  end  of  October,  and  serve  for  sheep- feed  in  the 
following  May  and  June ;  or  in  February^  in  which  case  they 
are  set  out  from  May  to  July,  and  can  be  consumed  at  any  period 
of  the  winter.  This  latter  sowing  is  the  most  useful,  and  most 
generally  adopted.  Cabbages  require  a  liberal  application  of 
dung — 15  or  16  loads  per  acre.  The  plants  are  taken  from  the 
seed-bed,  the  strongest  being  pulled  out  first,  and  are  planted  a% 
yard  apart :  nearly  5000  plants  are  required  for  an  acre.  Cab- 
bages will  commonly  weigh  10  or  12  lbs.,  but  several  of  those 
grown  at  Eynsham  this  season  reached  24  lbs. 

As  the  various  fallow  crops  are  under  consideration,  the  culti- 
vation of  the  naked  summer  fallows  on  the  clay  lands  must  be 
glanced  at.  At  some  period  of  the  autumn  or  winter  the  stubble 
ground  receives  the  first  ploughing,  but  sometimes  the  operation 
is  deferred  to  May.  After  the  spring  corn  is  planted  the  fallows 
are  cross-ploughed,  and  then  may  be  harrowed  and  rolled  ;  but 
the  ground  is  not  finely  pulverized,  as,  should  wet  set  in,  the 
land  is  apt  to  run  together  and  form  a  compact  mass.  It  is  not 
heeded  how  rough  the  fallow  may  be,  the  object  being  to  let  the 
sun  and  air  into  the  land,  and  keep  the  ground  hollow.  After  a 
few  weeks  the  clods  crumble  down  and  tlie  land  may  be  worked  :; 
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but  too  often  the  destruction  of  couch  and  other  weeds  is  left  to 
the  sun  entirely,  and  however  energetic  that  luminary  may  be  in 
scorching  up  all  exposed  fibres,  those  that  remain  inclosed  in  the 
clods  frequently  escape  his  fiercest  rays.  In  seasons  of  drought 
the  fallows  are  fairly  cleaned,  but  in  wet  years  the  case  is 
far  otherwise.  The  ground  before  harvest  receives  the  third 
ploughing,  and  should  be  worked  tolerably  fine  for  annuals  and 
root-weeds  to  die  or  be  picked  off.  The  land  is  now  ready  for 
the  manure,  which  is  mostly  applied  in  an  unfermented  state, 
being  carted  direct  from  the  yards.  A  dressing  of  10  to  16 
cart-loads  is  usual,  and  after  the  manure  is  spread,  the  seed- 
furrow  is  given,  of  course  in  the  direction  of  the  ridges,  the  lands 
bein^f  laid  up  and  the  furrow  cleaned  out.  for  the  winter. 
1  The  usual  preparation  for  wheat  on  clay  land  in  Oxfordshire 
is  a  summer-fallow.  Wheat  also  succeeds  beans,  pulse,  clover, 
and  grass  seeds.  Not  much  is  sown  after  turnips,  though  there 
are  sown  little  patches  all  over  ,the  county.  In  consequence  of 
wheat  having  been  the  least  remunerative  crop  for  the  last  five 
years,  the  extent  sown  has  most  certainly  diminished.  The 
fallow,  as  has  just  been  observed,  is  dunged,  ploughed  once,  and 
the  wheat  sown  on  the  top  ;  but  on  some  runny  ground  it  is  best 
ploughed  in.  When  the  seed  is  ploughed  in,  the  land  is  not 
harrowed  but  left  rough  for  the  winter's  frost.  Bean  stubbles 
are  mostly  manured  and  ploughed  once,  but  it  is  found  a  good 
plan  on  light  land  to  scarify  well  and  drill  the  seed  without 
ploughing.  The  cultivator  should  have  on  the  broad  shares,  and 
if  not  (lone  effectually  at  one  turn,  another  grubbing  across  should 
be  given.  Clover  and  other  grass-seeds  are  ploughed  once ;  the 
skim-coulter  is  used,  and  on  all  ley-ground  great  care  is  taken  to 
consolidate  the  land.  In  the  south  of  the  county  wheel-presses, 
or  drill-rolls,  are  used :  some  are  large,  and  are  drawn  by  four 
horses  after  the  field  is  all  ploughed,  while  others  take  only  two 
furrows  at  a  time,  and  these  follow  the  ploughs,  pressing  down 
the  furrows  as  soon  as  they  are  turned.  Clod-crushers  for  press- 
ing wheat  land  arc  common,  and  it  is  found  best  to  pass  them 
over  the  land  after  the  wheat  is  drilled.  On  certain  light  soils 
sheep  are  folded  after  the  wheat  is  sown  :  on  some  very  steep 
hills,  where  rollers  cannot  work,  sheep  arc  driven  over  the  land, 
and  even  horses,  without  drawing  anything,  are  employed  to 
stamp  it  firm.  It  was  common  in  the  days  of  Arthur  Young  to 
sow  wheat  in  the  Chiltem  or  Cotswold  districts  as  early  as  July^ 
and  the  seed-time  was  frequently  over  before  harvest  commenc^ 
These  localities  are  still  forward  in  sowing  wheat,  but  it  is  not 
planted  now  before  the  middle  of  September.  As  the  land  fc- 
comes  better  farmed  the  later  is  the  wheat  sown ;  and  on  other 
soils  the  favourite  season  is  from  Old  Michaelmas  to  the  middle 
of  November. 
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Seven  or  eight  pecks  of  seed  are  first  sown,  and,  as  the  season 
advances,  the  quantity  is  increased  to  ten.  It  is  commonly 
prepared  with  a  solution  of  blue  vitriol.  One  pound  of 
vitriol,  of  which  the  cost  is  4td,  or  5rf.,  is  amply  sufficient  for  a 
sack,  and  sometimes  that  quantity  serves  for  a  quarter.  The 
vitriol  is  first  dissolved  in  a  little  hot  water,  to  which  is  added 
two  gallons  cold;  it  is  then  sprinkled  over  the  wheat  from  a 
watering-pot.  The  wheat  should  be  turned  two  or  three  times  that 
all  may  be  wetted,  and  will  soon  be  sufficiently  dry  for  sowing. 
The  application  is  not  dangerous,  and  is  a  certain  preventive  of 
the  smut  and  pepper-brand.  The  weeds  that  appear  in  the  wheat 
crop  are  cut  up  in  the  spring,  but  regular  hoeing  is  not  practised 
to  any  extent.  Red  wheat  is  grown  on  the  stonebrash  and  chalk 
hills :  the  favourite  sorts  are  the  Red  Lammas  and  the  Spaldings, 
the  latter  being  more  of  a  farmer's  wheat  than  a  miller's.  In 
the  Cotswold  district  a  famous  quality  of  red  wheat  is  grown  on 
the  two-years'  ley :  the  produce  of  this  tract  may  average  24 
bushels  per  acre ;  on  the  chalk  20  bushels  is  a  fair  crop.  On 
the  other  soils  of  the  country  most  white  wheat  is  grown,  the  red 
sorts  being  planted  on  the  coldest  and  worst  lands. 

The  varieties  of  white  wheat  are  many,  but  the  most  extensively 
grown  are  the  Trump,  Suffolk,  Hopetoun,  Rough-chaff,  Scotch, 
Dantzic,  Australian,  and  Red-chaff  white.  Malaga  and  Talavera 
are  similar  wheats,  and  are  sown  in  the  spring.  Good  wheat 
lands  may  yield  from  32  to  36  bushels  per  acre  ;  the  gravels 
from  28  to  32.  Arthur  Young  calculated  the  average  yield  of 
the  county  at  24  bushels  per  acre :  perhaps  the  average  of  the 
last  few  years  would  not  exceed  26  bushels ;  but  then  it  must  be 
remembered  that  a  much  larger  extent  of  ground  is  under  culti- 
vation for  wheat  than  at  the  beginning  of  the  present  century ; 
and  that  all  the  best  land  for  the  production  of  wheat  was  sown 
then,  and  the  poorer  and  uncertain  soils  have  since  been  added. 
Moreover,  it  appears  that  wheat  will  not  bear  forcing  so  well  as 
other  gprain,  and  if  over-stimulated  by  high  farming  is  sure  to  be 
lodged  or  attacked  by  disease.  The  most  common  enemies  of 
the  wheat  crop  in  this  country  are  the  slug,  the  blight  or  mildew, 
and  that  little  devastator,  the  wheat  midge.  This  troublesome 
insect  most  frequently  destroys  the  kernel  of  early  wheats,  while 
mildew  is  more  common  in  thin,  late-sown,  and  highly-manured 
crops.  White  wheats  are  more  liable  to  mildew  than  the  har- 
dier red,  especially  when  planted  in  the  spring.  Even  before 
the  blade  appears  above  the  ground  it  is  often  attacked  by  slugs. 
They  have  been  particularly  active  this  autumn,  and  are  common 
in  bean-stubble  wheats  in  most  seasons.  Some  farmers  feed 
the  slugs  by  scattering  turnip-leaves  over  the  young  wheats, 
others  apply  salt,  but  the  best  cure  for  these  destructive  creatures 
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is  a  good  dressing  of  fresh-slaked  lime.  The  moment  the  hot 
lime  touches  the  slug  he  throws  off  his  outer  skin,  and  the  next 
particle  that  reaches  him  destroys  life. 

The  blight,  or,  more  properly,  the  mildew,  is  a  parasitic  fungus, 
which  is  known  by  producing  black  spots  on  the  straw.     The 
minute  sporules,  or  seeds  of  the  fungi,  which  float  imperceptiUy 
in  the  air,  are  supposed  to  be  taken  in  by  the  stomata,  or  pores 
of  the    wheat   plant,    by  which   it   imbibes   moisture.      These 
sporules  germinate  and  live  upon   the  juices  that  should  bring 
the  grain  to  maturity.     They  also  prey  upon  the  tissues  of  the 
plant,  so  that  it  will  never  properly  ripen.    Therefore  it  is  a  good 
plan  to  cut  the  wheat,  however  green,  when  it  is  seen  to  be  so 
afTectcd,   and  stop  its  further  ravages.     So  far  the  commonly 
received  theory  and  the  experience  of  farmers  agree.     But  how, 
it  may  be  asked,  does  it  happen  that  mildew  is  more  prevalent 
on  light  lands  than  on  clays,  and  more  frequently  appears  in 
changeable  than  in  dry  summers  ?     The  pores  of  the  wheat  plant 
in  bright  and  dry  weather  are  in  active  exhalation ;  in  wet  and 
gloomy  seasons  they  inhale  powerfully.     But  a  continuation  of 
damp  weather  does  not  often  produce  mildew ;  and  the  sporules 
of  the  fungi  are  present  in  almost  everything^  and  in  any  season, 
yet  they  do  not  germinate  unless  they  find  food  suitable  for 
them.     The  sporules  of  the  mushroom  do  not  vegetate  unless 
placed  in  a  substance  congenial  to  their  development.    The  ques- 
tion naturally  arises,  has  not  the  root  something  to  do  with  it? 
When  wheat  is  in  ear,  the  roots  have  descended  from  3  to  4  feet, 
and  when  the  land  is  parched  on  the  surface  in  a  dry  summer, 
the  nourishment  is  mostly  derived  from  these  deep  roodets.     By 
a  long  drought  the  covering  of  the  capillary  vessels  becomes  weak 
and  elastic,  and  on  a  sudden  glut  of  rain,  the  moisture  is  too 
eagerly  taken  up,  and  is  propelled  with  extraordinary  velocity 
through  the  plant.     This  produces  exudation  in  the  roots  and  an 
excess  of  watery  matter  in  the  plant,  which  causes  the  inhaled 
sporules  of  the  fungi  at  once  to  vegetate.     This  will  explain  why 
light  soils  are  more  subject  to  mildew,  and  assign  the  reason  for  its 
appearing  partial  in  the  same  field.  The  subsoil  may  be  diversified, 
though  the  surface  appears  even.     The  substratum  that  is  reten- 
tive of  moisture  in  long  seasons  of  drought  furnishes  a  supply  of 
moisture  to  the  wheat  plant ;  while  the  beds  of  gravel  and  sand 
being  parched  up  cause  the  roots  to  seek  more  eagerly  for  mois- 
ture.    If  light  soils  be  highly  manured,  the  roots  are  taxed  to  a 
double  extent  to  maintain  the  artificial  luxuriance  of  the  Uade. 
When  dry  weather  continues  the  roots  remain  healthy,  and  sup- 
port the  plant  to  maturity  ;  but  should  deluges  of  rain  set  in,  the 
sudden  change  is  too  much  for  the  over-distended  roots,  and 
mildew  is  the  consequence.   The  blight  of  1852  probably  resulted 
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from  the  tropical  heat  of  July  being  followed  by  many  very 
heavy  thunder  showers.  When  such  variety  of  opinion  prevails 
as  to  the  causes  of  mildew,  of  course  the  remedies  also  must  be 
tentative  and  conjectural.  However,  the  advice  not  to  manure 
highly  for  wheat  in  soils  subject  to  mildew,  and  so  to  avoid 
causing  too  much  luxuriance  in  early  growth,  and  to  sow  the  seed 
thick  and  moderately  early,  may  be  safely  acted  on. 

If  mildew  was  bad  in  1852,  not  less  destructive  last  year  was 
the  wheat-midge.  Doubtless  the  wheats  all  blossomed  in  a 
wretched  season.  There  was  either  wind  or  rain,  or  both  com- 
bined throughout  June  and  July,  and  the  blossom  in  many  fields 
was  hardly  visible;  but  on  many  evenings  in  last  June  the 
attentive  observer  might  have  seen  on  the  early  wheats  myriads 
of  these  tiny  gnats  busily  engaged  in  laying  their  eggs  in  the 
blossom  of  the  ears.  The  eggs  produce  little  yellow  maggots, 
which  prey  upon  the  young  grain,  and  may  easily  be  found  in 
the  ears  by  pulling  back  the  chaff-scales.  A  good  account  of 
this  little  parasite  (to  which  entomologists  have  given  the  name 
of  cecidomyia  tritici)  is  found  in  the  second  part  of  the  sixth 
volume  of  the  Society's  Journal.  The  damage  caused  by  the 
midge  last  year  is  something  fearful,  and,  were  it  not  for  ich- 
neumon and  other  flies  that  prey  upon  it,  would  be  most  dis- 
astrous. But  man  can  also  assist  in  its  destruction.  The  little 
yellow  maggot  may  be  seen  in  the  chaff-dust,  and  it  appears  that 
they  must  enter  the  ground  before  they  assume  the  chrysalis 
condition.  All  wheat-chaff  that  is  given  to  stock  should  for  their 
benefit  be  freed  from  its  dust  by  riddling,  and  this  dust,  instead 
of  Ijeing  thrown  in  some  corner,  should  be  burned,  and  thus  some 
of  the  larvae  of  this  little  pest  would  be  destroyed. 

The  harvest  operations  are  often  more  protracted  than  in  the 
east  of  England,  as  the  late  oats  and  spring  beans  are  usually 
behind  the  other  com  in  coming  to  maturity.  Men  are  not  hired 
by  the  harvest,  but  the  cutting  is  performed  by  the  acre,  and 
the  carrying  by  the  day.  Men  receive  from  2^.  to  25.  &d.  per 
day  ;  a  large  allowance  of  beer  being  also  given.  The  wheat  in 
the  south  of  the  county  is  all  fagged.  The  straw  is  cut  close  to 
the  ground  with  a  fagging  hook,  and  the  sheaves  are  neatly 
made.  Fagging  costs  from  8s.  to  IO5.  per  acre,  and  the  reaping, 
Tvhich  is  common  north  of  Oxford,  is  sometimes  done  for  \s,  less 
per  acre.  When  hand-reaped  a  long  stubble  is  left,  which  is 
afterwards  mown  or  beaten  down  with  long  poles,  raked  up,  and 
carried  into  the  yards.  Oats  are  generally  fagged  ;  and  although 
some  are  mown,  most  of  these  are  afterwards  tied  up.  Beans 
are  likewise  cut  with  a  fagging  hook  for  85.  or  9^.,  and  some 
farmers  fag  a  large  quantity  of  barley  ;  this,  as  well  as  oats,  costs 
8s.  or  IO5.  an  acre,  but  it  is  carted  with  much  less  trouble  than 
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loose  com.  Mowing  oats  and  barley  is  done  at  2s.  6d.  or  3«.  an 
acre. 

The  com  is  removed  from  the  field  on  waggons  in  the  nsuai 
way,  and  placed  in  beautifully  formed  ricks.  The  wheat  is  mostly 
placed  on  staddles,  which  are  conveniently  arranged  close  to  the 
bam.  The  rick-stands  are  supported  by  nine  or  more  stones, 
about  two  feet  high,  square  at  the  base,  and  tapering  towards  the 
top.  On  these  stones  are  placed  cappings  of  the  same  material, 
20  inches  wide,  and  the  framework  of  the  staddle  is  made  of 
wood.  The  wheat  ricks  are  particularly  worthy  of  admiration, 
as  they  are  built  with  a  regularity  and  neatness  which  cannot  be 
excelled.  The  same  degree  of  taste  is  not  evinced  in  the  ccm- 
stmction  of  barley  and  other  ricks,  as  they  are  mostly  placed  on 
the  ground.  Since  the  threshing  of  com  in  the  field  by  steam- 
power  has  become  common,  ricks  are  not  unfrequently  placed  at 
a  distance  from  the  homestead,  but  the  greater  portion  of  the 
com  is  still  brought  at  once  to  the  rick-yard. 

Most  of  the  wheat  is  threshed  by  horse  or  steam  power.  Very 
little  is  now  done  by  the  flail.  Wheat  has  recently  yielded  so 
badly  to  the  amount  of  straw  that  threshing  by  hand  has  cost 
from  4^.  to  &s.  a  quarter :  it  is  certainly  wonderful  that  fiajmeis 
continue  to  give  such  prices,  when  wheat  can  be  threshed  by 
steam-powei*  for  2s.  or  25.  6^.  per  quarter.  Threshing  barley  is 
quite  another  question.  Some  maltsters  object  to  machine* 
threshed  com,  when  they  know  that  it  has  been  so  treated. 
There  are  many  labourers  who  must  be  employed  in  winter ;  and 
the  straw  and  fodder  is  regularly  supplied  to  the.  stock,  and  made 
the  most  of,  every  day.  Threshing  barley  by  flail  is  nearly  as 
cheap  as  steam,  as  the  prices  given  have  been  from  Is,  Qd.  to  2sm 
per  quarter.  Oats  and  beans  are  also  threshed  by  hand;  the 
former  at  Is.  and  1^.  6^.,  the  latter,  as  well  as  pulse,  at  Is.  4d.  and 
Is.  Sd.  per  quarter.  It  is  not  common  for  these  prices  to  include 
winnowing,  as  that  is  done  by  the  day.  There  is  then  no  danger 
of  samples  being  spoiled  by  having  the  winnowing  too  hastily 
performed. 

In  describing  the  general  system  of  cropping,  barley  and  oats, 
as  succeeding  turnips,  must  now  be  considered.  The  land  that 
was  first  cleared  of  the  root-crop  receives  two  ploughings,  while 
that  which  was  not  fed  off  till  the  spring  has  but  one.  The 
barley  is  sown  or  drilled  at  the  rate  of  2  or  3  bushels  per  acre, 
from  the  1st  of  March  to  the  last  week  in  April.  The  Chevallicsr 
is  the  most  extensively  sown,  but  the  Early  Nottingham  and 
American  are  also  favourites.  The  quality  of  the  stonebrash 
barley  is  only  second-rate,  and  the  yield  30  to  36  bushels  per 
acre.  The  best  samples  are  grown  on  the  gravels  and  chalky 
land,   and   these  may  produce  from  40   to   50   bushels.     Tbe 
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average  yield  of  the  county  may  be  taken  at  36  bushels.  On 
the  adhesive  soils  that  are  unkind  for  barley,  and  when  land  is 
in  a  high  state,  of  cultivation,  oats  are  taken  instead  of  barley. 
The  oats  stand  up  better,  and  if-  they  do  lodge  are  not  so  much 
damaged.  Oats  are  also  planted  after  beans  and  wheat,  and  on 
a  clover  ley  on  poor  soils.  There  are  two  classes  of  this  grain ; 
the  potato  oats,  which  are  called  Dutch ;  and  the  Tartarian  oats, 
known  as  black  and  white  Tartars.  The  Tartars  are  sown  on 
the  hills  and  on  the  strong  lands,  the  Dutch  on  the  lighter 
loams.  Not  many  oats  are  sown  on  the  stonebrash,  and  still 
fewer  about  Banbury.  The  yield  of  the  short  oats  may  average 
56  bushels;  Tartars  one-fourth  more.  'Indeed,  some  wonderful 
crops  of  Tartars  are  grown :  12  to  15  quarters  are  occasionally 
heard  of,  while  in  one  instance  a  yield  of  17  quarters  per  acre 
was  produced.  It  is  common  to  sow  a  sack  of  oats,  but  on  the 
stonebrash  thicker  seeding  is  general.  The  season  for  planting 
white  Tartars  is  from  February  to  April,  and  the  Dutch  and 
black  Tartars  from  March  to  the  middle  of  May. 

One-eighth  of  the  land  is  sown  with  broad  or  red  clover.  Its 
return  only  once  in  eight  years  does  not  on  light  soils  guarantee 
a  crop ;  and  to  ensure  a  plant,  some  excellent  farmers  dHU  the 
seed  instead  of  sowing  it.  The  clover  is  deposited  with  a  Suffolk 
drill,  having  the  turnip-seed  barrel,  the  coulters  being  6  inches 
apart  It  is  best  done  across  the  barley  when  it  is  up,  and  is 
afterwards  rolled  in.  On  most  soils  the  clover  is  sown  alone, 
without  any  mixture  of  rye-grass,  and  from  12  to  20  lbs.  of  seed 
are  used.  The  clover  is  most  commonly  mown  the  first  time, 
and  afterwards  penned  off.  Better  crops  of  wheat  are  frequently 
grown  after  the  clover  has  been  twice  moron.  The  clover  roots 
increase  in  size  much  more  than  when  fed,  and  so  afford  greater 
nourishment  for  the  wheat.  Sometimes  the  second  crop  is  seeded; 
but  if  seed  is  grown,  the  clover  should  be  fed  first,  or  cut  very 
early,  and  then  shut  up  for  seeding.  The  second  crop  is  apt  to 
blight,  and  comes  too  late  to  be  saved  with  any  certainty.  A 
good  crop  of  clover-hay  may  average  30  cwt.,  and  the  second 
crop  seldom  amounts  to  a  ton  per  acre.  Trefoil  and  Dutch 
clover  are  grown  principally  for  sheep  feed,  and  are  mixed  with 
lye-grass  to  form  the  hay  seeds  on  the  stonebrash.  Italian  rye- 
grass is  extensively  planted  for  feeding  on  black  and  heathy 
land.  The  quantity  of  seed  sown  is  about  2  bushels.  On  one 
or  two  farms  a  very  large  amount  of  Italian  rye-grass  has  been 
grown  for  seed ;  the  yield  is  from  3  to  5  quarters.  Rye-grass 
being  a  cereal  is  but  a  poor  preparation  for  wheat. 

Since  the  last  Report,  a  most  important  improvement  has  been 
introduced  in  the  cultivation  of  leguminous  crops  by  the  adoption 
of  the  winter  bean.     It  was  first  grown  about  15  years  ago  in 
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the  neighbourhood  of  Watlington,  and  is  now  very  common  all 
over  the  county.  As  it  ripens  early  in  August  the  crop  is 
cleared  in  ample  time  for  any  preparation  the  stubble  may 
require  for  wheat.  Although  the  winter  beans  may  not  produce 
the  large  crops  sometimes  obtained  from  those  sown  in  spring, 
on  the  average  of  years  it  is  certainly  more,  as  they  are  not  so 
liable  to  be  attacked  by  the  aphis  and  other  insects,  as  they 
))Iossom  before  those  pests  commence  depredations  on  a  large 
scale.  The  old-fashioned  plan  of  dibbling  across  the  ridges  is 
still  extensively  practised  on  clay  soils.  The  operation  is  per- 
formed mostly  by  women,  who,  having  a  short  wooden  dibble, 
punch  the  hole  between  the  furrow  with  one  hand,  and  drop  the 
seed  with  the  other.  A  line  is  placed  across  the  ridge  to  make 
a  straight  row,  and  before  it  is  removed  the  dibble  or  foot  is 
scratched  across  the  holes ;  and  the  land  sometimes  receives  a 
harrowing.  About  2  or  3  bushels  of  winter  beans  are  used  for 
seed,  and  3  or  4  bushels  in  the  spring.  The  usual  cost  of 
dibbling  is  5^.  per  acre,  but  many  are  set  by  the  bushel.  When 
drilled,  the  rows  are  from  16  to  24  inches  apart  They  are 
horse  and  hand  hoed ;  and  not  unfrequently  after  the  last  hoeing, 
turnips  or  rape  are  sown  from  a  little  hand-drill,  to  which  a 
small  harrow  is  attached  to  cover  the  seed.  Directly  the  beans 
are  cut,  the  turnips  are  hoed,  and  may  be  intended  for  antomn 
feed,  to  be  followed  by  wheat,  or  are  saved  for  the  spring,  to  be 
succeeded  by  barley  or  oats.  It  is*  also  a  good  plan  to  sow 
trefoil  with  beans  on  light  land;  it  makes  a  little  sheep-feed, 
and  renders  the  land  more  solid  for  wheat.  Winter  beans  are 
sown  in  October  and  November,  and  yield  4  or  5  quarters  per 
acre.  Spring  beans  are  planted  in  February  and  March ;  their 
produce  varies  from  3  to  6  quarters.  A  singular  disease,  similar 
to  the  potato  blight,  attacked  some  of  the  winter  beans  in  1852. 
The  leaves  and  haulm  turned  quite  black,  and  many  acres  were 
ploughed  up.  Those  that  were  left  nearly  recovered  the  attack, 
and  tlie  loss  was  not  half  so  serious  as  was  at  first  imagined. 

Beans  and  peas  are  sometimes  planted  together,  and  called 
"  pulse."  The  peas  attach  themselves  to  the  beans  as  to  sticks  ;  and 
if  a  peck  of  peas  is  sown  with  a  sack  of  beans  the  increase  of  the 
peas  will  amount  to  an  eighth  of  the  whole.  This  is  considered 
the  proper  proportion  of  pulse :  but  on  light  lands  the  quantity 
of  peas  sown  is  greater.  Should  the  peas  blight,  then  the  produce 
/)f  pulse  is  small ;  yet  4  or  5  quarters  is  about  an  average  crop. 
Pulse .  are  .always  sown  in  tlie  spring,  but  vetches  are  often 
planted  in  the  same  way  with  beans  in  the  autumn,  and  produce 
a  much  larger  yield  than  if  sown  separately.  The  vetches  being 
no  much  smaller,  are  easily  separated  from  the  beans  when  win- 
/jowed ;  but  should  a  few  remain,  it  is  not  objected  to  for  seed. 
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!)f  coarse  a  considerable  extent  of  vetches  is  grown  to  ^supply 
leed  for  the  next  year's  green  crops.  Peas  are  not  extensively 
iown ;  they  are  reckoned  a  "casualty"  cropland  unless  well 
ittended  to,  fill  the  land  with  all  sorts  of  "  beggary,"  White 
boilers  are  the  favourites ;  but  grey  and  maple  peas  are  grown 
alone,  and  also  mixed  with  beans. 

There  is  not  any  flax  cultivated  in  the  south  of  the  county, 
but  about  Eynsham,  and  on  the  lands  in  hand  at  Blenheim,  a 
large  extent  is  grown:  Flax  is  usually  planted  after  wheat,  and 
is  taken  instead  of  beans  to  be  followed  by  barley.  About 
i\  pecks  of  flax  are  sown  from  the  seed-barrow  in  the  last  week 
of  March  or  first  of  April.  The  crop  requires  hand-weeding, 
and  in  July  is  pulled  before  it  is  quite  ripe,  and  tied  in  small 
sheaves  of  6  inches  in  diameter.  This  costs  12s,  or  14^.  an  acre ; 
and  the  flax  requires  about  ten  days  groundage  before  it  is  carried. 
It  is  threshed  with  a  flat  beater,  at  9d,  to  Is,  per  bushel,  and 
the  straw  tied  up  in  large  bundles,  six  of  the  smaller  sheaves 
making  one  bundle.  The  straw  is  steeped  under  water  for  14  or 
20  days,  and  is  then  ready  for  the  scutching,  which  can  be  per- 
formed by  the  hand,  but  is  a  tedious  operation  as  well  as  expensive. 
Coombe  Mills,  on  the  Evenlode,  are  now  being  fitted  with 
machinery  for  preparing  the  flax  for  market.  As  the  steeping 
of  the  straw  takes  place  in  the  farmer's  busy  season  of  May,  the 
flax  is  often  "dew-retted,"  by  being  thinly  spread  over  the 
young  clovers  for  five  or  six  weeks  in  February  and  March.  It 
protects  the  seeds  from  late  frosts,  and  after  turning  will  be 
ready  for  scutching.  The  yield  of  seed  may  average  24  bushels 
per  acre,  and  sells  at  75.  to  is,  per  bushel.  An  acre  of  straw 
will  produce  5  or  6  cwt.  of  dressed  flax,  and  about  1  cwt.  of  tow. 
The  flax  is  worth  from  hd,  to  id.  per  lb.,  and  the  tow  about  3rf. 
A  very  large  quantity  of  sainfoin  is  grown  in  this  county.  On 
the  stonebrash  and  the  chalk  it  flourishes  well,  a  calcareous 
subsoil  being  favourable  to  its  growth.  In  the  Chiltem  district 
there  is  no  regularity  as  to  the  quantity  sown,  or  length  of  time 
during  which  it  remains  down.  On  some  farms  there  is  a  great 
extent,  on  others  none  at  all.  Some  let  it  lie  as  long  as  it  will 
produce  a  ton  of  hay  per  acre ;  others  plough  it  up  in  three 
years.  It  is  the  general  rule  with  good  farmers  on  the  stone- 
brash  to  have  one-tenth  of  their  land  in  sainfoin,  which  continues 
down  five  or  six  years.  There  is  a  notion,  surely  an  erroneous 
one,  that  sainfoin  is  best  laid  down  after  two  white  straw  crops. 
It  is  contended  that  the  natural  grasses  are  not  so  plentiful  as 
when  sown  in  barley  succeeding  turnips.  This  last  is  the  stipu- 
lated course  in  some  agreements.  Four  bushels  of  sainfoin 
seed  are  usually  drilled  across  the  barley,  and  4  lbs.  of  trefoil 
added.     The  dreadful  failure  in  the  yield  of  all  seeds  last  year, 
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but  especially  sainfoin,  has  caused  so  extravagant  a  rise  in  tlie 
prices  demanded,  that  there  cannot  be  a  large  extent  sown  this 
spring.  It  is  the  common  opinion  that  old  sainfoin  seed  will  not 
grow,  but,  if  freed  from  its  husk,  it  will  vegetate  nearly  as  weQ 
as  new.  The  sainfoin  is  often  seeded  the  first  year,  and  for 
three  or  four  subsequent  seasons  it  is  grown  for  hay,  and  the 
aftermath  is  fed  off  by  lambs,  which  do  remarkably  well  on  it 
In  the  last  year  it  is  not  mown.  The  hay  is  of  first-rate  quality, 
and  sometimes  very  large  crops  are  produced ;  a  good  average 
may  reach  35.cwt.  per  acre.  When  the  sainfoin  is  worn  out 
the  ground  is  generally  pared  and  burnt  for  swedes  or  turnips. 

This  operation  takes  place  in  March  or  April,  costing  about 
2O5.  per  acre.  It  not  only  supplies  a  great  quantity  of  ashes, 
but  also  kills  the  wire-worm,  grubs,  and  the  larvae  of  insects, 
which  are  sure  to  abound  in  old  sainfoin  ley.  The  ground  is 
afterwards  rise-baulked,  i.  e.  half  ploughed,  so  that  the  ashes 
may  not  be  buried  too  deeply.  It  then  receives  a  clean  earth 
across,  and  the  turnips  are  drilled.  Some  cultivators  on  the 
stonebrash,  and  nearly  all  on  the  chalk  hills,  plough  the  old 
turf  once  and  sow  it  with  oats  or  wheat.  At  May*s  farm,  near 
Wallingford,  the  sainfoin  forms  a  regular  rotation,  20  acres  being 
sown  every  year  and  20  acres  broken  up.  The  land  selected  is 
generally  a  field  of  trefoil,  sown  with  the  barley  after  turnips. 
When  the  trefoil  hay  is  cut  the  land  is  ploughed,  and  a  crop  of 
mustard  sown  and  penned  off.  The  land  is  again  ploughed, 
and  another  crop  of  mustard  is  taken,  which  is  similarly  treated. 
The  ground  is  then  planted  with  wheat  in  the  autumn,  and  in 
the  early  spring  the  sainfoin  is  drilled  across  the  wheat  and 
the  seed  harrowed  in.  For  two  years  the  first  crop  is  mown, 
and  the  second  fed,  and  in  the  third  year,  directly  after  the  hay 
is  carted,  the  land  is  rise-baulked  or  rafter-ploughed.  After  a 
time  this  is  repeated  at  right  angles  to  the  first  ploughing.  By 
Michaelmas  the  sward  is  well  rotted,  and  the  land  is  all  ploughed 
deeply  and  a  crop  of  wheat  grown  which  then  comes  in  for 
turnips.  The  residue  of  the  land  being  cultivated  on  a  four 
course  system,  the  sainfoin  takes  up  a  part  of  the  rotation,  and, 
as  it  only  lies  three  years,  it  could  be  repeated  on  the  same 
land,  if  necessary,  after  the  expiration  of  four.  On  the  stone- 
brash,  where  it  remains  down  longer,  a  repetition  oftener  than 
eight  years  is  not  desirable.  The  old-fashioned  sainfoin  is 
mostly  sown,  for,  though  the  giant  produces  a  great  bulk  of  pro- 
vender, it  is  chiefly  grown  in  small  patches  for  soiling. 

There  is  nothing  very  remarkable  to  commend  in  the  manage- 
ment of  the  grass  lands.  It  too  often  happens  that  the  meadows 
arc  constantly  mown  and  never  manured;  and  sheep  are  £ed 
on  tliem  and  removed  to  the  arable  land  at  night.      The  grass 
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lands  of  the  comity  are  not  so  prolific  as  formerly,  but  the  dete- 
rioration is  not  to  be  all  attributed  to  niggardly  treatment,  but  to 
other  ageascies.  Moist  meadows  are  damaged  by  constant  flooding. 
Some  again  are  worse  since  the  enclosures.  The  low-lying 
grass  lands  used  to  receive  the  washings  from  the  arable  lands 
above ;  but  now  that  the  latter  is  under-drained,  and  a  fence 
and  ditch  separate  the  two,  the  meadows  do  not  grow  so  much 
grass  as  formerly.  A  good  many  useful  meadows  are  injured 
by  being  heavily  stocked  with  sheep.  Although  sheep  may  be 
considered  to  enrich  the  land,  yet  it  is  well  known  that  they 
gnaw  out  all  fine  grasses,  and  so  give  the  coarser  sorts  power  to 
extend.  Another  serious  detriment  to  wet  land  is  being  poached 
and  puddled  by  heavy  stock  during  the  entire  winter.  There 
are  some  good  meadows  that  are  constantly  mown  twice  a  year ; 
and  it  is  a  singular  fact  that,  if  a  second  crop  is  fed^  next  year 
the  hay  will  not  be  so  abundant.  The  hay  is  made  in  a  neat 
and  economical  manner.  There  are  large  numbers  of  hay- 
shakers,  or  tedding-machines,  and  care  is  taikexx  not  to  expose 
the  grass  too  long  to  the  sun.  The  principal  error  in  hay-making 
is  in  neglecting  to  form  large  and  well-shaped  cocks.  When 
hay  is  nearly  ready  to  cart,  and  is  left  till  the  following  morning, 
it  should  be  put  up  in  such  cocks  as  will  resist  a  good  shower. 
But  clover,  as  well  as  meadow  bay,  is  thrown  into  small,  ill- 
shaped  lumps,  which  a  slight  dash  of  rain  is  sure  to  wet  through. 
All  the  grass  lands  contiguous  to  the  principal  rivers  are 
subject  to  ext^osive  inundations.  The  Thames  meadows,  west 
of  Oxford,  are  most  seriously  affected  by  floods.  The  water 
stagnates  for  a  length  of  time,  and  it  was  computed  that  6000 
acres  on  the  Oxfordshire  side  of  the  Thames  were  under  water 
from  September  to  February  1853.  In  the  spring  these  grass 
grounds  resembled  fallow  fields  from  the  sand  and  filth  deposited 
by  the  floods.  There  are  summer  as  well  as  winter  floods.  If 
the  water  passes  over  the  grass  while  standing,  it  taints  it  and 
makes  it  so  gritty  that  it  is  unfit  for  hay.  If  the  overflow  takes 
place  during  the  hay-harvest  vast  quantities  are  washed  away  or 
entirely  spoiled.  All  the  lands  that  are  flooded  in  the  summer 
are  unsafe  for  sheep  in  the  following  autumn,  being  sure  to  cause 
rot.  Much  of  the  low  lands  not  covered  by  the  waters  becomes 
thoroughly  soaked.  The  ditohes  are  full  and  the  under-drains 
stopped.  The  long  continuance  of  floods  kills  the  finer  grasses, 
and  rushes  and  other  aquatic  weeds  take  their  place.  There 
are  many  artificial  hindrances  to  the  free  passage  of  the  water. 
The  locks,  pounds,  and  weirs  are  in  a  most  defective  state  of 
repair,  and  the  water-ways  of  many  are  much  too  narrow.  The 
weirs  being  private  property  are  mostly  preserved  for  fishing 
purposes.     Thus,  for  a  few  baskets  of  fish  the  water  is  constantly 
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ilammed  up  above  its  natural  level,  to  the  serioas  injury  of 
many  hundred  acres  of  meadows.  Very  few  boats  ply  on  the 
river  above  Oxford,  and  the  deposits  of  mud  consequently  are 
on  the  increase.  When  the  railroads,  now  in  process  of  con- 
struction, come  into  active  operation,  the  traffic  on  the  river  will 
bo  still  more  reduced.  Notwithstanding  the  dilapidated  con- 
dition of  the  locks  a  toll  is  levied  for  their  use  upon  all  boats, 
and  even  contributions  exacted  in  one  instance  where  the  struc- 
ture itself  has  perished,  and  a  heap  of  stones,  which  impedes  the 
navigation^  is  all  that  remains  to  mark  the  site  of  the  weir. 
Large  banks,  with  quickset  hedges,  are  planted  at  right  angles 
with  the  course  of  the  river ;  these  hold  back  much  water  at 
times  of  flood.  The  progress  of  the  water  is  also  much  retarded 
by  raised  causeways  or  roads  crossing  the  level  meadows. 
Railways  also  dam  up  the  waters  and  prevent  the  subsidence  of 
floods.  Willow  trees  droop  their  branches  into  the  river,  and 
every  available  spot  afforded  by  alluvial  accumulations  and 
deposits  is  turned  to  account  for  the  growth  of  osiers.  Should 
an  islet  or  sand-bank  be  thrown  up,  its  extension  is  encouraged, 
to  the  serious  impediment  of  the  current ;  and  there  appears  to 
be  no  system  pursued  for  clearing  its  course  of  the  obstmctioa 
of  weeds  and  rushes. 

In  consequence  of  the  long  prevailing  floods  of  last  seascm  a 
committee  of  gentlemen  was  appointed  at  Oxford  last  March  to 
consider  the  state  of  the  lands  adjoining  the  Thames.  After 
several  meetings  they  published  a  concise  and  interesting  report, 
to  which  was  subjoined  an  appendix  containing  much  useful  in- 
formation. A  proposition  emanated  from  good  authority,  which 
had  for  its  object  the  relief  of  the  meadow  grounds  near  Oxford 
from  tlie  exposure  to  frequent  inundations.  The  means  by  which 
it  was  sought  to  be  achieved  was  the  construction  of  a  new  cut, 
to  commence  at  Sandford,  a  point  where  the  course  of  the  river 
is  seriously  impeded  by  a  mill  which  has  not  been  worked  for 
years,  and  proceeding  from  thence  by  various  branches  to 
Whytham.  The  estimated  cost  was  14,000/.,  a  sum  far  exceed- 
ing the  amount  which  it  would  be  practicable  to  raise  ;  and  there 
is  consequently  not  the  remotest  prospect  of  its  realisation.  The 
committee  proposed  widening  the  watercourse  of  two  of  the 
locks,  and  of  eighteen  weirs;  enlarging  bridges  and  sluices, 
which  would  cost  about  4000/.  They  estimate  that  the  land 
which  would  be  directly  beneflted  by  these  improvements,  com- 
prises an  area  of  12,000  acres,  and  that  an  outlay  of  Is,  per  acre, 
^'  made  once  for  all,"  would  be  far  less  in  amount  than  the 
damao^c  sustained  during  the  last  twelve  months.  In  addition 
to  this  the  high-water  mark  of  the  weirs  should  be  lowered,  and 
arches  should  be  pierced  through  the  causeways  and  railroads. 
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Willow  boughs  should  be  lopped  off,  alluvial  deposits  remo 
and  the  encroachments  of  osier  beds  reclaimed.  Gaps  in  hi 
and  hedges  should  be  levelled,  and  stout  rails  substituted  in  1 
room.  Where  the  sinuosities  of  the  stream  are  excessive 
course  should  be  made  direct,  and  the  convex  bends  of  the  i 
rounded  off.  The  weeds  growing  in  the  bed  of  the  stream 
the  flags  and  rushes  on  the  banks  should  be  cut  tioice  in 
year.  There  can  be  no  doubt  that  under-draining  has  muci 
do  in  causing  flood.  When  rain  descended  on  land  not  drai 
the  ground  was  thoroughly  soaked  before  the  water  was  thr 
off,  and  on  a  vast  extent  of  the  clay  soils  it  was  only  dispc 
by  evaporation ;  but  in  the  present  state  of  the  country,  wh 
heavy  fall  of  rain  occurs,  the  immediate  consequence  en 
that  the  water  is  expelled  through  thousands  of  under- drains, 
speedily  finds  its  way  into  the  nearest  brook.  As  much  ^\ 
is  thrown  off  in  a  day  as  was  formerly  discharged  in  a  weel 

When  it  is  considered  that  the  water  passing  thrc 
Oxford  is  drained  from  850,000  acres  of  land,  it  is  time 
the  weirs  on  the  Thames,  which  have  now  only  a  water  wa 
thirty  feeL^  should  have  double  that  space ;  for  the  evil  of  fl< 
is  a  growing  one,  and  the  more  extensively  land  is  under-drai 
the  more  rapidly  will  the  water  be  poured  into  the  valleys, 
the  greater  should  be  the  facilities  devised  for  its  speedy 
fall  by  a  proper  system  of  arterial  drainage.  Lower  down 
Thames,  from  Wallingford  to  Henley,  the  floods  do  1 
damage  as  they  seldom  occur  in  the  summer.  The  traffi 
considerable,  and  the  locks,  being  under  the  superintendenc 
the  Thames  Commissioners,  are  kept  in  excellent  order.  Mode 
winter  floods  are  even  beneficial.  In  passing  rapidly  over 
land  the  water  leaves  a  deposit  equivalent  to  a  coat  of  mar 
A  high  level  of  the  river  is  also  desirable.  The  Thames  meac 
chiefly  rest  on  gravel,  and  through  this  porous  subsoil  the  \i 
percolates,  and  by  capillary  attraction  supplies  nourishmen 
the  roots  of  the  grass  in  seasons  of  drought. 

The  Thame  stream  is  in  a  dreadful  state  ;  in  some  parts 
river  is  nearly  silted  up,  A  good  rain  is  sure  to  send  the  vfi 
out.  There  have  been  seventeen  floods  in  twelve  months,  a 
third  of  the  hay  this  season  has  been  toothed  away.  Many  years 
a  commission  was  appointed,  and  the  bed  of  the  river  was  cle 
out ;  a  rate  being  levied  on  the  landowners  to  provide  for 
necessary  outlay.  This  measure  needs  to  be  repeated ;  and 
occupiers  of  the  meadows  would  gladly  submit  to  an  annual  cb 
of  5  per  cent,  on  the  cost.  The  banks  of  the  river  are  planted 
willows,  and  weeds  and  rushes  for  the  most  part  enjoy  unmole 
security.  Waterstock  and  Waterperry  are  exceptions,  ant 
those  parts  all  impediments  to  the  free  course  of  the  water 
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carefully  removed.  If  all  proprietors  of  land  interaected  by  this 
river  would  adopt  the  same  plan  the  destructive  summer  floods 
would  become  less  frequent. 

The  waters  of  the  Cher  well  are  soon  out,  and  soon  off:  thej 
rise  with  astonishing  rapidity,  and  last  July  full  three^fourtiu  of 
the  hay  was  swept  away  by  the  floods.  In  addition  to  tiie  im- 
pediments already  adverted  to,  the  numerous  mills  on  this  stream 
considerably  auofment  the  mischief,  and  the  same  may  be  said 
of  those  on  the  Evenlode  and  Windrush. 

There  are  not  many  water-meadows  in  the  county.  At  the 
foot  of  Blenheim  Park  are  70  acres  on  the  Evenlode ;  theie  axe 
well  sliapcd  and  highly  productive.  The  soil  of  the  Thames 
meadows  is  well  adapted  for  irrigation.  At  all  the  mills  and 
locks  on  the  river  there  is  sufficiency  of  fall  to  water  at  a 
small  expense  a  large  tract  of  meadows  below.  There  are  a 
few  patches  of  catch-meadows  at  the  foot  of  the  chalk  hiUs ; 
some  growing  an  abundance  of  grass :  the  most  extensive  are  at 
Shirbum,  where  about  50  acres  of  the  park  are  irrigated.  A  very 
well  contrived  catch-meadow  has  recently  been  formed  on  a  hilly 
piece  of  ground  at  Chadlington,  which  shows  how  easily  streams 
can  be  diverted  for  purposes  of  irrigation. 

Oxfordshire  is  by  no  means  a  grazing  county.  Such  stock  as 
are  kept  are  for  the  most  part  maintained  for  dairy  purposesL 
It  will  perhaps  render  this  part  of  the  report  less  complicated 
if  the  cattle  are  treated  of  under  two  heads :  those  kept  on  arable 
farms  and  those  on  the  grass  and  dairy  lands.  It  is  the  common 
practice  of  the  arable  farmers  in  the  south  of  Oxfordshire  to 
keep  no  bullocks,  but  to  buy  in  a  few  dry  cows,  or  young  stock, 
to  tread  down  the  straw  in  the  yards  :  these  generally  receive  an 
allowance  of  hay  and  com  chaff  and  caving,  and  are  sometimes 
permitted  to  taste  a  few  swedes  and  a  little  oilcake,  but  this  is 
not  often.  The  cows  are  sold  in  the  spring ;  those  that  are  in 
calf  to  the  dairymen  in  the  neighbourhood,  and  the  barren  cows 
chiefly  go  to  be  grazed  on  the  good  pastures  of  Buckingham- 
shire. The  farmers  of  the  Cotswold  district,  who  keep  two  or 
three  cows,  contrive  now  to  rear  some  cattle  in  a  district  where 
thirty  years  ago  it  was  considered  impossible  to  do  so ;  these  are 
princi pally  Herefords  or  cross-bred  cattle.  On  a  farm  of  300 
or  400  acres,  ten  or  fifteen  are  annually  brought  up :  some  of 
these  cattle  at  2  years  old  are  broken  in  and  worked  till  5 
years  old,  when  they  are  disposed  of  in  store  order  at  the  yarions 
fairs  and  markets.  Of  course  there  are  some  farmers  who  stall- 
feed  cattle,  but  they  are  not  numerous.  A  few  gentlemen  and 
yeomen  turn  out  excellent  cattle.  At  Eynsham  are  graced  50 
worked  Hereford  oxen,  useful  butcher's  bullocks  and  heavy 
weighers ;  these  are  cleared  out  at  Christmas,  and  their  places 
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filled  up  hy  younger  and  smaller  Herefords,  which  are  disposed 
of  in  April  and  May.  All  the  cattle  are  fed  on  swedes  (or 
mangolds  as  the  season  advances),  hay,  and  a  mixture  of  meal ; 
this  mixture  is  composed  of  equal  portions  of  beans,  barley,  and 
linseed.  The  flax-seed  is  crushed  and  steeped,  and  this  mucilage 
is  mixed  with  the  other  meal,  which  is  dry,  and  then  given  in 
hay- chaff  for  the  cattle.  The  allowance  to  each  ox  per  day 
is  from  half  a  peck  at  first  to  a  peck.  The  cattle  at  Ascott  are 
also  Herefords.  This  year  fifty  superb  animals  were  tied  up : 
the  first  thirty  that  were  sold  averaged  34/.  each,  and  were  ex- 
cellent in  every  point ;  being  good  for  the  feeder,  the  butcher, 
and  the  public.  This  successful  grazier  purchases  his  steers  at 
the  Hereford  October  fair,  winters  them  in  a  dry  grass  field,  with 
an  allowance  of  hay,  or  in  a  yard  with  straw,  hay-chaff,  and  a 
little  oil-cake  ;  he  then  places  them  in  some  good  pastures  during 
the  summer,  and  after  Michaelmas  they  are  tied  up,  fed  on  oil- 
cake, hay,  and  swedes,  till  Christmas,  when  they  are  all  sold. 

At  Overy  farm,  in  the  parish  of  Dorchester,  the  very  com- 
mendable system  of  rearing  stock  and  selling  them  fat  at  2  years 
old  is  carried  out  with  perseverance  and  success.  Six  cows  are 
kept,  and  these  cows  annually  rear  forty  calves :  each  cow,  when 
fresh  in  milk,  suckles  two  or  three  calves  at  a  time,  which  are 
weaned  at  10  or  12  weeks  old.  The  calves  are  first  supplied 
with  hay,  swedes,  and  green  crop,  and  when  they  are  being 
weaned  are  allowed  a  little  meal,  and  not  unfrequently  old  beans. 
The  beans  are  given  whole,  and  at  first  the  calves  nibble  and 
play  with  them,  and  they  improve  rapidly  while  eating  a  few 
beans.  The  calves,  all  steers,  are  bought  from  the  dealers,  who 
furnish  them  when  a  week  or  ten  days  old,  at  from  25^.  to  35^. 
each :  if  practicable,  the  calves  are  not  turned  out,  but  supplied 
with  green  food  in  the  summer,  and  hay  and  roots  in  winter. 
There  are  three  sheds,  besides  the  pen  for  the  calves.  As  they 
progress  they  are  promoted  to  the  upper  shed,  where  alone  meal 
is  used,  and  then  never  more  than  a  gallon  to  each  steer  per  day. 
The  meal  is  composed  of  two  sacks  of  seconds  barley  and  one  of 
beans.  This  Christmas  two  very  nice  steers,  23  months  old, 
realised  50/.,  and  the  others  are  sold  at  2  years  old,  at  prices 
varying  from  16/.  to  18/.  each. 

The  cattle  maintained  in  the  county  are  for  the  most  part 
cows  and  young  stock  to  replenish  the  dairies  ;  the  cows  are 
almost  all  short-horns.  There  is  still  a  dairy  of  Aldemeys  at 
Wormsley,  and  herds  of  fine  and  well-bred  Herefords  at  Water- 
perry  and  Middle  Aston.  At  Blenheim  there  are  a  lot  of  Dutch, 
certainly  no  acquisition  to  any  locality.  There  may  be  found  a 
considerable  dash  of  the  old  long-horns  in  some  herds,  while  in 
other  districts  a  good  deal  of  Aldemey  blood  is  infused  into  the 
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cow-stock.  It  is  also  common  to  see  a  pure  Aldemey  cow  or  two  in 
each  dairy  ;  still,  speakino^  generally,  the  cows  are  short-horns : 
a  useful  animal  for  the  milk-pail,  not  over  well-bred,  but  carrying 
fair  points  in  a  large  frame.  The  best  blood  in  the  county  u 
to  be  found  at  Sarsden,  where  are  some  splendid  animals,  de- 
scended from  the  purest  breeds  in  the  kingdom.  The  cattle  at 
Water  Eaton  are  very  commendable :  they  possess  excellent 
points,  are  ready  feeders,  and  yet  good  milkers.  The  foundation 
of  this  stock  was  laid  from  the  celebrated  Fawslcy  herd,  and  one 
bull  and  his  offspring  alone  has  carried  off  twenty- two  prises. 
Indeed,  the  greater  number  of  premiums  at  provincial  shows  for 
cattle  are  awarded  to  stock  from  Water  Eaton  or  its  immediate 
neighbourhood.  A  well-selected  herd  of  short-horns  was  till 
last  Michaelmas  kept  at  Little  Hazeley.  Bulls  from  this  stock 
have  been  much  sought  after,  and  have  greatly  improved  the  breed 
of  cattle  in  the  south  of  the  county.  There  are  hardly  any  exten- 
sive dairies  in  the  Cotswold  or  Chiltem  hills ;  the  principal  aie 
found  on  the  Oxford,  Kimmeridge,  or  gault  clays.  There  are 
a  few  dairies  on  the  red  soils  of  the  north,  but  it  is  chiefly 
grazing  land  there  ;  and,  besides  cattle,  a  large  quantity  of  sheep 
are  fattened  on  the  gi-ass  land  of  that  district.  There  are  a  few 
pasture  farms  on  which  some  Hereford  and  cross-bred  cattle  are 
reared  ;  these  are  sold  at  two  years  old  in  Banbury  market. 

Dairy  farms  should  always  have  some  arable  land  with  them, 
since,  where  this  is  not  the  case,  straw  is  greatly  needed  for 
litter  and  for  thatch.  Three  acres  of  fair  land  will  support  a 
cow  winter  and  summer ;  thus  a  farmer  with  150  acres  of  good 
grass-land  may  keep  40  cows  and  his  young  stock.  The  cows 
in  milk  are  kept  entirely  on  grass  and  hay;  they  are  fed  in 
the  winter  with  some  hay  when  being  milked  in  the  cowhouse, 
and  are  also  foddered  with  the  same  in  small  quantities  strewed 
about  the  grass-ground.  The  in-calf  cows  that  are  dry  are 
kept  in  the  strawyard,  and  fed  on  straw  and  caving,  being 
allowed  hay  for  a  month  before  calving.  The  cows  lodge  in  the 
meadows  all  the  winter,  as  there  are  hardly  any  yards  or  sheds  for 
their  accommodation.  From  January  to  May  all  cows  should 
be  kept  in ;  not  only  do  they  consume  more  hay  when  out,  but 
they  cause  serious  injury  to  the  meadows  by  treading;  they 
also  crop  off  every  sprig  of  young  grass,  and  so  damage  the  hay 
crop  and  retard  an  early  bite  in  the  spring.  The  milking  is 
performed  entirely  by  men :  an  expert  hand  can  milk  twelve  cows 
in  an  hour,  but  eight  is  about  the  average.  The  cow-sheds  are 
often  at  a  distance  from  the  house,  and  the  milk  is  taken  to  the 
dairy  in  carts  or  large  buckets.  The  milk  is  skimmed  five 
times,  beginning  at  twelve  hours  after  it  is  brought  in,  and  re- 
peating the  skimming  at  intervals  of  twelve  hours  till  the  five 
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nes  are   completed.     In  very  hot  weather  the  milk  cannot  be 
imined  more  than  once  or  twice :  this  is  a  great  loss  to  the 
liry,  but  a  gain  to  the  pigs,  which  consequently  thrive  much 
Btter  in  sunmier  than  in  the  winter.     It  is  usual  to  churn  twice 
1  the  week,  and  in  large  dairies  there  is  always  a  horse-chum 
lolding  from  100  to  140  lbs.  of  butter.     The  butter  is  principally 
ent  to  London;  the  cost  of  carriage  and  selling  is  l\d.  per 
iozen  lbs.,  the  carrier  finding  hampers  and  cloths.     The  butter 
is  generally  transmitted   by  waggon,  as  there  so  many  trans- 
Terences  on  the  railroad,  and  the  companies'  servants  are  not  over 
careful  in  handling  it ;  by  the  other  conveyance  it  goes  direct 
from  the  dairy  to  the  market.     No  cheese  is  made  in  the  county. 
A  good  cow  when  fresh  in  milk  will  give  twenty  quarts  per 
day :  some  will  produce  twelve  pounds  of  butter  per  week  for  a 
month  after  calving,  but  5  lbs.  for  nine  months  is  a  good  average. 
In  winters  like  this,  when  the  hay  is  so  inferior,  and,  indeed,  in  all 
years,  it  would  answer  the  purpose  to  add  some  nourishing  food 
to  the  poor  hay  which  now  furnishes  all  the  provender  of  cows 
in  full  mUk.     Turnips  are  objectionable  as  tainting  the  butter ; 
but  a  few  mangolds  with  a  little  oil-cake,  or  bean  and  oat  meal, 
will  considerably  increase  the  supply  of  butter  and  milk.    Much 
inconvenience  and  loss  are  experienced  from  cows  not  breeding 
regularly.     Frequently  some  of  the  best  and  youngest  cows  are 
barren,  in  which  case  they  are  sold  to  be  fatted.     And  on  some 
dairy  farms,  where  there  is  a  good  stock  and  rich  pasture,  the 
barren  cows  are  grazed  on  grass,  or  if  not  quite  beef,  are  tied  up 
for  a  few  weeks  in  the  autumn,  and  polished  off  with  some  roots 
and  oil-cake.     Cows  are  considered  in  good  season  which  calve 
from  Christmas  to  Lady- day ;  but  it  is  better  for  the  supply  of 
butter  to  have  a  fresh  cow  every  now  and  then — in  fact,  to  have 
calves  all  the  year  round.     The  best  time  for '  rearing  calves  is 
from  November  to  April,  but  some  prefer  the  summer  months 
as  there  is  then  plenty  of  milk.     The  calves  suck  the  cows  for  a 
week  or  ten  days,  and  then  are  taught  to  drink.     The  bull  calves 
are  sold,  the  heifers  mostly  kept.     At  first  they  have  the  milk 
half  new  and  half  flat,  or  skimmed  only  once,   but  afterwards 
they  are   supplied  with   hard  skimmed  milk    for  ei^ht   or  ten 
weeks  ;  each  calf  is  allowed  two  gallons  per  day.     Tlie  milk  is 
given  just  warm.     The  calves  are  allowed  hay  and  swedes,  and 
are    very  fond   of  nibbling  wheat   straw.     In   weaning  late  or 
summer  calves,  when  the  milk  will  not  bear  heating,  it  is  found 
a  good  plan  to  add  wheat  and  linseed  meal.     A  pint  of  meal  is 
put  into  a  gallon  of  water  and  boiled  till  it  becomes  a  gruel ;  a 
quart  of  this  in  a  warm  state  is  added  to  a  gallon  of  skim  milk, 
and  answers  admirably.     When  there  is  little  milk,  calves  are 
weaned  on  pounded  oil-cake  mixed  in  a  similar  manner. 
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Calves  are  generally  kept  in  loose  pens  till  May,  the  early 
ones  turned  out  then,  the  weaker  ones  as  soon  as  they  are  stroo^ 
enough.  Some  well-informed  men  prefer  tying  the  calves  up 
to  leaving  them  loose ;  they  cannot  then  suck  each  other,  which 
they  invariably  do  when  at  liberty;  more  can  be  kept  in  the 
same  space,  and  each  calf  has  its  proper  share  of  food.  Late 
calves  should  never  be  turned  out  in  the  summer,  but  fed  witb 
grass  and  under  cover :  they  aie  seldom  quiet  in  the  field  dnring 
the  day,  and  are  so  worried  by  flies  and  exhausted  by  their 
playful  gambols,  that  they  soon  become  miserably  thin.  Good 
farmers  who  have  the  reqjisite  accommodation  take  up  their 
calves  between  Michaelmas  and  Cliristmas,  and  feed  them  on 
roots  and  hay  during  the  winter.  Others  let  them  pick  up  what 
they  can  in  the  grass-fields,  and  there  throw  them  a  little  hay. 
Heifers  are  generally  bulled  at  18  months  old. 

On  some  of  the  grazing  lands  steers  and  oxen  are  fed,  but 
barren  cows  are  more  common.  Tliesc  are  purchased  from 
January  to  May,  and  at  four  or  five  years  old  cost  about  12/.  each. 
They  are  sold  out  of  the  grass-gi'ounds  from  July  to  October, 
and  have  this  last  year  sold  at  from  16/.  to  20/.  per  head. 

It  is  the  duty  as  well  as  the  interest  of  every  large  proprietor 
to  improve  the  breeds  of  stock  on  his  estate :  he  can  easily  do 
this  by  keeping  a  well-bred  bull,  a  superior  boar,  and  a  good 
entire  cart-horse.  The  charge  for  the  use  of  these  animals  to 
tenants  and  neighbours  should  be  moderate.  On  the  Saiwlen 
property  the  liberal  landlord  aPows  each  tenant  (free  of  cost)  to 
send  two  cows  to  his  best  bull,  which  is  a  thorough  bred  and 
most  beautiful  creature.  But  in  some  instances,  when  a  land- 
lord has  a  first-class  male  animal,  he  fixes  too  high  a  price  on 
his  services :  this  does  not  only  curtail  the  benefit  to  the  neigh- 
bourhood, but  too  frequently  defeats  its  own  ends.  The  use  of  a 
bull  at  2jf.  6e/.  and  a  bonr  at  1*.,  in  tlus  county,  where  breed  is 
little  cared  for,  would  yield  a  larger  return  than  where  a  charge 
is  made  of  1/.  for  one,  and  5^*.  for  the  other. 

When  Arthur  Young  made  his  report  the  county  was  cele- 
brated for  the  production  of  veal.  Suckling  is  now  confined  to 
a  few  farmers,  as  the  manufacture  of  butter,  though  more  trouble- 
some, has  of  late  years  been  found  more  profitable.  The  calve* 
for  suckling  are  bought  in  at  a  week  old,  at  from  20«.  to  2fk^ 
each,  and  in  10  or  VI  weeks  will  weigh  from  20  to  25  stone  (of 
8  lbs).  Tlie  calves  are  always  tied  up  in  little  stalls,  and  fed 
early  in  the  morning  and  about  5  o'clock  at  night  A  man  can 
attend  to  the  suckling  of  15  or  16  calves,  and  then  go  to  plough 
or  other  work  during  the  rest  of  the  day  ;  so  that  the  trouble  and 
expense  of  labour  is  not  great.  A  cow  will  fatten  3  calves  in  » 
year,  and  will  furnisli  plenty  of  milk  for  one  when  fresh;  but 
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rhen  getting  dry,  a  good  sized  calf  will  take  all  the  milk  of 
I  cowg. 

The  Sheep  kept  on  the  stonebrash  are  principally  Cotswolds. 
rtiese  sheep  are  sometimes  called  Glo'sters  and  New  Oxfords, 
rat  they  are  only  different  names  for  the  same  sort  of  sheep. 
Fhere  are  a  few  half-breds,  which  appear  rather  on  the  increase 
in  some  localities,  and  there  is  a  sprinkling  of  the  Leicester 
blood  around  Banbury.  The  Cotswolds  are  a  hardy,  heavy,  and 
most  useful  race  of  sheep;  they  are  gradually  and  most  de- 
servedly rising  in  public  estimation.  The  improvement  which 
has  been  effected  in  these  sheep  within  the  last  20  years  is  surpris- 
ing :  they  may  be  indebted  to  the  delicate  Leicesters  for  dimi- 
nishing dieir  coarseness,  producing  more  aptitude  to  fatten,  and 
rendering  the  fleece  of  finer  quality.  But  they  have  not  lost  their 
gigantic  size  or  hardiness,  which  so  fits  them  for  cold  and  elevated 
situations.  As  a  farmer's  sheep  they  are  much  superior  to  any 
other  long-wools,  producing  a  great  weight  of  mutton  and  heavy 
fleece  at  a  very  early  age.  Tegs,  at  14  months  old,  will  com- 
monly weigh  1 0  stone,  or  80  lbs.,  per  sheep^  and  clip  8  or  9  lbs. 
of  wool.  Numerous  instances  might  be  cited  of  much  heavier 
weights,  but  the  above  may  be  taken  as  a  fair  average.  The 
weight  on  record  of  some  Cotswolds  appears  almost  fabulous :  2 
rams  killed  in  one  year  from  Middle  Aston  weighed  84  lbs,  per 
quarter ;  and  last  Christmas,  3  ewes  from  the  same  flock  were 
slaughtered  at  Boston,  and  the  lot  only  missed  3  lbs.  of  averaging 
60  U)s.  per  quarter.  The  principal  fault  with  the  Cotswolds  is, 
that  their  meat  gives  too  much  to  the  grease-pot  and  too  little  to 
the  table ;  the  mutton  is  a  penny  per  lb.  less  in  value  than  that 
of  Downs,  but  the  extra  weight  compensates  for  that  deficiency. 
Perhaps  the  best  Cotswold  blood  may  be  found  at  Sarsden, 
Middle  Aston,  Bury-Bams,  Signet,  Minster  Lovell,  Alverscott 
Downs,  Hook  Norton,  and  Drayton.  From  most  of  these  flocks 
a  quantity  of  rams  are  saved,  which  are  disposed  of  as  yearlings 
by  private  contract  or  at  aimual  sales  by  auction :  the  prices 
average  from  6/.  to  14/.  a-head.  Some  breeders  dispose  of  rf 
great  many  sheep.  At  Middle  Aston  last  season  140  rams  were 
let  or  sold. 

Of  Southdowns  not  many  are  kept,  and  those  principally 
by  the  nobility  and  gentry.  There  are  some  good  sheep  at 
Blenheim,  and  a  fine  flock  at  Middleton  Stoney,  and  again  at 
Swyncombe:  the  latter  are  particularly  good,  being  of  great 
size  and  very  pure  blood.  There  are  several  good  Hampshire- 
down  sheep  on  the  edge  of  the  Chiltem  Hills ;  those  at  Preston 
Crowmarsh,  Ewelme,  Brightwell,  and  Newenham  Murren,  may 
be  reckoned  among  the  first  of  the  neighbourhood.  Till  within 
the  last  few  years  the  Hampshire-downs  were  the  principal  breed 
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kept  south  of  the  Cotswold  district ;  they  cut  a  heavier  fleece 
than  the  Southdowns,  and  produce  a  greater  weight  of  equally 
good  mutton  in  a  shorter  time  ;  but  they  are  apt  to  run  hairy,  in 
the  wool,  big  in  the  bone,  and  sour  in  the  head — sure  indications 
of  a  coarse  and  unthrifty  animal.  A  great  many  of  the  ewes 
that  are  now  kept  of  this  breed  are  put  to  a  Cotswold  or  half- 
bred  ram.  There  are  comparatively  few  Down  lambs  bred. 
The  flock  at  Preston  Crowmarsh,  which  consists  of  600  ewes,  is 
admirably  managed,  and  130  rams  were  sold  or  let  last  year: 
the  spirited  proprietor  gave  50  guineas  for  the  hire  of  a  South- 
down ram,  which  has  much  improved  his  flock.  The  Hamp- 
shires  at  Newenham  Murren  are  remarkable  for  their  great  size; 
and  most  of  this  sort  found  in  Oxfordshire  are  a  very  useful  style 
of  slieep.  The  tegs  when  fat  at  14  months  old  will  weigh  about 
8i  stone  (68  lbs.),  and  shear  a  fleece  varying  from  5  to  7  lbs. 

But  the  present  "  glory  of  the*  county  " — the  most  profitable 
sheep  to  the  producer,  the  butcher,  and  the  consumer,  are  the 
Half-breds.  Yet  this  is  not  a  well-defined  appellation,  as  the 
names  of  animals  ought  to  convey  a  description  of  their  properties. 
Now,  a  cross  between  the  Ryland  and  Welsh,  or  Cheviot  and 
Highland  sheep  are  half-breds,  but  they  are  not  the  half-breds  of 
Oxfordshire.  A  more  intelligible  name  for  this  class  of  sheep, 
and  one  which  might  be  generally  used,  would  be  the  "  Down- 
Cots  wold."  The  Down- Cotswold  sheep  of  this  county  were 
originally  a  cross  between  the  Cotswold  ram  and  Hampshire-down 
ewe ;  but  the  cross,  having  been  bred  from  for  nearly  20  years 
without  the  infusion  of  any  fresh  blood,  has  become  a  dUtind 
breed  of  sheep:  quite  as  distinct  and  quite  as  pure  as  the  sort 
called  Shropshire- Dovms,  In  fact  these  two  varieties  resemble 
each  other  so  much  that,  when  classed  together  at  Gloucester, 
many  considered  them  one  kind  of  sheep.  The  Shropshires  are 
very  useful,  and  a  credit  to  any  county,  yet  there  is  little  doubt 
that  they  were  originally  formed  by  a  mixture  of  long  and  short* 
woolled  blood.  The  superiority  of  the  Down-Cotswold  sheep 
'consists  in  their  retaining  the  excellences  of  those  celebrated 
breeds  without  their  defects.  Thus  they  combine  the  early  ma- 
turity, heavy  carcase,  and  ample  fleece  of  the  Cotswold,  with  the 
fine  wool  and  mutton  of  the  Downs.  They  do  not  indeed,  in  meat 
or  fleece,  come  up  to  the  full  weight  of  the  Cotswold,  but  in  monicd 
value  there  is  little  difference.  The  half-bred  tegs  may  average 
9  stone,  and  clip  7  or  8  lbs.  of  wool :  they  will  bear  harder  fold- 
ing, and  fatten  with  less  food  than  the  Cotswold.  If  a  fanner 
kept  100  Cotswolds,  he  could  maintain  115  Down -Cotswolds,  the 
same  number  of  Hampsliires,  and  120  Southdowns  on  the  same 
food.  The  farmers  on  the  stonebrash  seldom  keep  more  than 
75  sheep  to   100  acres,  while  the  occupiers  of  the  light  loams 


Fanning  of  Oxfordshire.  2:J9 

bout  Oxford  generally  have  double  that  number,  and  sometimes 
»  many  as  2  sheep  to  an  acre.  The  Cotswold  sheep  during  the 
immer  are  laid  about  in  little  lots  on  the  seeds  and  sainfoin  leys, 
rhile  the  Half-breds  are  confined  in  hurdles  consuming  green 
rops,  and  so  laying  the  foundation  for  a  large  produce  of  grain. 

As  compared  with  Short-wools,  on  the  other  hand,  one  gen- 
leman,  who  had  formerly  kept  Downs,  assigned  the  following 
eason  for  exchanging  them  for  Down-Cotswolds.  Eight  years 
go  he  had  100  lambs  of  each  sort ;  the  lots  cost  exactly  the  same 
irice,  were  folded  side  by  side,  on  turnips,  through  the  winter, 
ind  both  were  fed  exactly  alike.  In  the  spring  the  cross-breds 
old  for  125.  per  head  more  than  the  Downs.  In  feeding  these 
wo  sorts  of  sheep  on  dirty  land,  the  Downs  with  short  close 
joats  do  not  keep  themselves  so  clean  as  the  half-breds.  The 
Down  is  constantly  moving  about,  and  will  amble  round  a  turnip, 
ind  walk  about  his  fold,  while  his  less  active  neighbour  will  eat 
lis  fill  and  quietly  lie  down.  The  Downs  may  have  a  better 
quality  of  mutton,  but  the  excellence  of  Down  mutton  is  not 
ippreciated  when  young.  A  Down-Cots  wold  sheep  at  15 
nonths  old  will  produce  as  good  a  quality  of  meat  as  a  Down 
>f  the  same  age,  to  say  nothing  of  extra  weight.  Certainly,  if 
Downs  are  kept  till  two  years'  old  they  make  splendid  sheep  and 
xre  much  in  request,  but  there  are  not  many  farmers  who  can 
ifford  to  keep  Down  sheep  24  months,  when  they  can  fatten 
others  in  almost  half  the  time.  Where  there  are  extensive  downs, 
ind  sheep  are  valued  for  their  manure  more  than  for  their  mutton, 
and  can  be  kept  at  a  small  cost  till  they  are  a  year  old  or  more, 
there  Downs  are  best ;  but  for  consuming  crops  on  arable  land 
in  hurdles,  and  for  producing  a  great  and  rapid  supply  of  the 
best  meat  and  wool  (and  this  is  not  only  an  agricultural  but  a 
national  advantage),  the  half-bred  sheep  stand  unrivalled. 

Some  will  contend  that  the  Leicesters  and  Southdowns  are  a 
better  cross,  but  both  breeds  are  too*fine,  and  will  not  produce  the 
size  of  the  Oxfordshire  half-breds.  Although  the  farmers  of  this 
county  possess  the  advantage  of  having  their  two  favourite  pure 
breeds  of  sheep  within  easy  distances  (the  Hampshire  Downs 
swarming  at  lUesley  fair,  in  the  adjoining  county  of  Berks,  and 
the  Cotswold  being  abundant  north  of  Oxford),  yet  many  prefer 
breeding  from  half-bred  sheep  to  producing  the  first  cross  them- 
selves. They  may  well  prefer  breeding  their  own  ewes,  which 
is  incompatible  with  keeping  to  the  first  cross  ;  and  as  few 
farmers  sell  their  best  ewes,  it  is  almost  impossible  to  keep  up  a 
good  breeding:  flock  by  purchasing.  The  old  ewes  are  fatted  or 
sold  to  the  Buckinghamshire  men,  who  take  one  lamb  and  then 
graze  them.  Whether  fed  off  or  sold  lean,  the  half-breds  make 
the  most  money. 
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The  produce  of  good  and  well  selected  cross-bred  ewes  and  rsmi 
are  now  more  uniform  in  colour  and  size  than  sheep  bred  from 
Down  mothers  and  Cotswold  sires.  There  formerly  existed 
much  difficulty  in  keeping  a  newly  formed  half-bred  flock  to  rae 
character.  The  first  cross  and  their  produce  will  be  dissimilar: 
some  will  partake  too  much  of  the  long-wool,  while  others  are 
too  small  and  short-coated.  The  owner  formerly  divided  hii 
flock  into  three  parts,  putting  a  half-bred  ram  to  the  ewes  diat 
were  about  right — a  Cotswold  to  the  small  ones  and  a  Down  Id 
the  coarser  sheep.  By  constant  attention  to  these  points  a  flodc 
may  be  brought  to  some  degree  of  uniformity  ;  but  the  breeder 
frequently  found  that  if  the  fleece  was  a  little  too  short  or  the 
face  rather  too  white,  by  using  pure  Cotswold  or  Down  rams  he 
rushed  into  the  other  extreme,  the  produce  too  much  resembling^ 
their  sires.  There  is  now  no  need  of  running  back  to  the  piwe 
breeds,  as  there;  are  numerous  Down-Cotswold  rams  to  be  found 
varying  in  size,  colour,  and  wool,  according  to  the  fancy  of  the 
breeder,  which  will  meet  the  deficiencies  of  any  half-bred  flock. 
Some  farmers  have  failed  in  prescribing  the  true  character  of  the 
Down-Cotswold,  from  using  inferior  rams.  Because  the  ewes 
were  mongrels  they  thought  any  cross-bred  sheep  with  a  grey 
face  would  do.  No  sucli  thing :  the  less  distinct  the  breed  of 
ewes  the  more  pure  and  well-bred  should  be  the  ram ;  conse- 
quently a  sheep  should  be  procured  from  the  oldest  and  best 
Down-Cotswold  breeders.  The  lambs  would  be  more  like  the 
ram,  and  so  produce  a  more  even  lot  of  sheep  than  if  he  had  been 
2)ut  to  any  true-bred  flock. 

The  most  celebrated  Down-Cotswold  flocks  are  at  South 
Leigh,  Eynsham,  Brize  Norton,  and  Little  Milton.  They  have 
each  their  peculiar  merits-,  and  it  is  a  difficult  task  to  say  which  is 
the  best.  Those  at  South  Leigh  are  admired  for  their  uuifonni^ 
of  size  and  colour ;  at  Eynsham  for  their  great  weight  and  gene- 
ral usefulness  ;  at  Brize  Norlon  for  length  of  fleece  and  aptitude 
to  fatten ;  while  those  at  Little  Milton  are  celebrated  for  their 
symmetry  and  early  maturity.* 

The  Down-Cotswolds  at  South  Leigh  have  been  bred  by  their 
proprietor  for  20  years,  and  during  that  period  he  has  never  used 
any  but  cross-bred  ewes  and  mms.  These  sheep  have  been  vay 
successful  at  Birmingham  shows. 

*  'Hie  writer,  liaviug  been  requested  by  the  President  to  give  the  names  of  the 
princiiml  ram-brecders  in  the  county,  mentions  the  following  as  the  most  cele- 
brated :- Of  Down-Cotswolds:  Mr.  Wm.  Gillett,  of  South  I/eigh;  the  Mem*. 
DriiciN  of  Eynsham  ;  Mr.  J.  Gillett,  of  Bnzc  Norton  ;  and  Mr.  J.  HitchmaD,of 
Little  Milton.  Of  Cotswolds:  Mr.  Cother,  of  Middle  Aston;  Mr.  J.  Gillett, of 
Minster  Lovell ;  Mr.  J.  Hill,  of  Alrerpcot  Downs ;  Mr.  Thomas  Gillett,  of  Kil- 
kenny Furni ;  Mr.  Humphrey  Tuckwell,  of  Signet ;  the  Messrs.  Bateman,  of 
Anlhall ;  and  Mr.  Allen  Faulkner,  of  Bury  Barnes.  Mr.  W.  Newton,  of  CcGW' 
niaisli,  is  the  chief  breeder  of  JHampsJiire-down  rams. 
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The  Eynsbam  flock  has  also  been  in  existence  for  nearly  20 
ears,  and  from  the  time  of  its  formation  to  the  present  day 
iiere  has  been  no  return  to  the  original  breeds.  The  yearling 
heep  attain  to  a  great  size,  and  some  at  22  months  old  have 
reighed  44  lbs.  per  quarter.  These  sheep  have  been  fortunate 
a  obtaining  several  premiums,  and  a  splendid  pen  this  Christ? 
oas  carried  off  the  prize  as  the  best  pen  of  cross-bred  sheep  in 
he  Smithfield  Show.  Thirty  or  forty  rams  are  bred  which  are 
old  as  theap-hogs,  and  average  above  8/.  each. 

The  proprietor  of  the  Brize  Norton  flock  founded  it  16  years 
igo,  patting  a  Cotswold  ram  to  some  half-bred  Sussex  and 
3amsphire-down  ewes.  This  may  in  a  measure  account  for 
he  good  quality  of  mutton  and  large  fleece  these  sheep  produce. 
!>ne  raon  as  a  shearling  clipped  14  lbs.  of  wool,  and  next  year 
12  lbs.  Ewe  tegs,  which  are  kept  as  stores,  each  yield  7  or  8  lbs. 
%.  ram  from  this  flock  gained  the  first  prize  at  the  Society's 
fleeting  at  Gloucester.  The  rams  are  sold  by  auction  ;  61  were 
lisposed  of  this  year,  52  by  sale  and  9  on  hire.  The  average 
vas  above  12/.,  a  fair  indication  of  the  high  position  these  sheep 
lold  in  public  opinion. 

The  Down-Cotswolds  at  Little  Milton  have  been  bred  there 
learly  20  years,  and  have  achieved  great  success  at  Smithfield, 
laving  for  five  successive  years  obtained  the  first  prize.  The 
oot  disease  sadly  crippled  the  flock,  and  for  a  time  they  were 
lot  successful,  but  they  again  appeared  this  year  as  winner  of 
he  second  prize  and  medal  for  extra  stock.  The  worthy  owner 
»f  this  flock  disposes  of  his  rams  when  they  are  lambs,  and  the 
>rice  this  season  averaged  11.  per  head. 

In  addition  to  these  crack  flocks  there  are  some  less  noted, 
jut  not  less  meritorious,  breeders.  The  half-breds  at  Elsfield, 
Duddesden,  and  Ewelme  are  in  every  way  worthy  of  the  highest 
.'ommendation :  while  throughout  the  county  are  seen  flocks 
)f  a  very  useful  and  uniform  character. 

The  county  of  Oxford  is  second  to  none  in  the  management  of 
ts  sheep.  Many  lambs  are  bom  and  fatted  as  tegs  at  15  months 
>ld  which  have  not  received  any  com  or  cake,  and  which  have 
lever  been  outside  a  hurdle  till  lea^dng  the  farm.  The  constant 
;upply  and  proper  succession  of  food  for  sheep  on  arable  land 
■equires  much  steady  foresight  and  calculation.  The  subject 
las  been  recently  discussed  in  the  Society's  Journal  by  one  of 
he  best  farmers  in  the  kingdom,  but  it  is  so  distinguished  a 
'eature  in  the  agriculture  of  this  county, 'that  no  apology  is 
)ffered  for  again  bringing  it  forward.  The  following  Table  will 
»how  the  food  that  is  mostly  provided  for  the  sheep  on  arable 
ands  during  each  month  of  the  year  : — 


Swedes. 

July  .     • 

Clover,  summer  vetches. 

Ditto. 

August     . 

Ditto           Ditto. 

Ditto. 

September 

Rape,  clover,  early  fur< 

Ditto  and  mangold. 

nips. 
White  turnips. 

Mangold,  rye,  trif'olium, 

October  , 

vetches. 

November 

Ditto. 

Vetches,  trifolium. 

December 

Ditto  and  Swedes. 
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January   . 
February . 
March 
April .      . 
May  .     • 

June  . 

The  sheep  may  be  classified  under  the  head  of  ewes,  whose 
produce  are  to  be  fattened  immediately  or  kept  for  tegg,  and  dry 
sheep  which  are  being  made  into  mutton  or  kept  in  store  con- 
dition.    Tiie  first  fat  lambs  begin  to  be  dropped  about  Christ- 
mas, and  of  course  at  that  inclement  season  require  great  care 
and  attention.     The  ewes  yean  in  a  yard  or  standing  pen,  which 
is^  cheaply  constructed  of  hurdles  roofed  with  loose  straw.     They 
are  supplied  with  swedes  and  with  long  hay,  given  them  in  little 
wicker  cages  placed  on  the  ground.     The  lambs  obtain  their 
share  of  this  provender,  and  have  access  to  the  troughs  contain- 
ing the  corn,  which  is  either  peas  or  old  split  beans.     As  the 
weather    becomes    milder,    and    the   lambs    stronger,    they  are 
driven  to  a  fold  of  turnips  in  the  day,  but  return  to  the  yard  at 
night.     The  lambs  speedily  begin  to  eat  com,  and  will,  consume 
from  half  a  pint  to  a  pint  per  day,  or  a  bushel  in  their  short 
lives.    When  Lady-day  arrives  lambs  are  in  season :  some  of  them 
are  sent  alive  by  rail  to  London,  but  most  are  slaughtered  and 
forwarded  to  town.     When  from  12  to  16  weeks  old  lambs  fetch 
from  3O5.  to  355.  per  head.     The  second  lot  of  fat  lambs  are  yeaned 
in  February,  or  later,  and  do  not  receive  any  com:  they  are 
bountifully  supplied  with  swedes  and  hay,  and  then  turned  into 
the  grass-grounds,  from  whence  they  are  sold  in  July,  &c.,  at 
28*.  and  30*.  each.     The  ewes  speedily  fatten  after  they  have 
lost  their  lambs,  and  are  disposed  of  to  the  country  batchers 
from  August  to  October. 

Down  lambs  unquestionably  command  more  money  per  lb. 
than  the  half-breds,  but  of  course  do  not  weigh  so  heavily.  At 
Ascott  a  horned  Wiltshire  ram  is  used,  as  the  produce  at  a  very 
early  age  come  to  a  large  size  and  are  very  fat  During  the  last 
few  years,  when  stock  lambs  have  sold  so  well,  the  advantage  of 
fatting  lambs  is  very  questionable.  There  is  certainly  a  quick 
return,  and  a  chance  offered  of  making  off  the  ewes  at  grass, 
but  the  expense  and  risk  of  fatting  lambs  is  very  great,  and  in 
many  instances  the  feeders  have  to  give  as  much  for  store  lambs 
in  the  autumn  as  they  sold  their  fat  lambs  for  in  the  summer. 
The  second  lot  of  f&t  lambs  causing  less  trouble  and  little  extra 
cost,  frequently  pay  better  than  the  early  ones,  but  these  csn 
only  be  successfully  grazed  by  those  who  have  a  large  extent 
of  rich  meadow  land. 
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The  stock  Iambs,  or  those  kept  as  stores,  fall  in  January, 
February,  and  March,  the  time  being  regulated  by  the  farmer^s 
means  of  keeping  them.  Early  lambs  are  unquestionably  best, 
and  if  provided  with  good  living  care  not  for  the  cold.  The 
lambs  bom  in  March  have  frequently  in  their  first  days  to 
contend  with  more  wet  and  uncomfortable  weather  than  the 
earlier  ones.     The  Cotswold  lambs  principally  fall  in  March. 

The  ewes  in  the  fall  of  the  year  feed  on  the  stubbles  in  the 
day  and  are  folded  on  some  mustard,  rape,  or  fallow  ground  at 
night.  It  is  considered  a  bad  plan  to  give  the  ewes  many  turnips 
before  lambing.  As  winter  approaches,  they  go  into  the  straw- 
yard  in  the  morning,  have  some  pickings  on  the  stubbles,  or 
some  rough  grass  in  the  meadow,  before  getting  a  few  turnips  in 
the  fold.  Should  ewes  be  confined  to  turnips  they  are  always 
supplied  with  a  good  lot  of  hay.  The  quantity  of  hay  consumed 
by  sheep  is  very  great,  usually  a  ton  to  the  acre  ;  it  is  mostly 
given  long  to  ewes,  but  for  young  and  fat  sheep  it  is  becoming 
very  general  to  chaflF  it.  The  swedes  which  are  reserved  for  the 
ewes  and  lambs  are  eaten  whole ;  the  lambs  having  a  fold  set 
forward  into  which  they  run  and  crop  off  the  greens  ;  sometimes 
troughs  containing  ground  swedes  are  placed  in  this  pen,  and 
occasionally  the  lambs  may  be  allowed  a  little  artificial  food, 
and  the  ewes  with  twins  supplied  with  a  few  oats.  The  rye  and 
vetches  are  consumed  in  a  similar  manner,  and  when  the  lambs 
are  about  20  weeks  old  they  are  weaned.  Old  sainfoin,  young 
vetches,  rape,  and  fresh  seeds,  are  good  things  for  recently- 
weaned  lambs,  and  it  is  the  object  of  the  flockmaster  to  supply 
them  with  nutritious  and  palatable  food  which  is  not  too  succu- 
lent. It  is  a  good  plan  to  separate  the  lambs,  giving  the  wethers 
which  are  to  be  fatted  the  best  of  the  food,  and  making  the  ewe 
lambs  which  are  intended  for  stock  eat  the  inferior.  The 
wethers,  as  the  winter  progresses,  receive  a  little  artificial  food 
with  the  hay-chaflf,  but  it  is  considered  that  half-bred  tegs,  with 
plenty  of  cut  swedes  and  good  hay,  ought  to  be  fat  by  May-day 
iDithout  any  extra  food.  Swedes  are  mostly  cut  for  young 
sheep ;  they  go  much  farther,  are  eaten  much  cleaner,  and  do 
more  good.  An  intelligent  farmer  asserts  that  tegs  tcith  sliced 
sicedes  did  better  without  corn  than  some  which  had  corn  and 
uncut  swedes.  Old  sheep  eat  unground  swedes  well  on  dry 
soils;  discontented,  craving,  old  ewes,  who  are  never  happy 
unless  eating,  are  perhaps  well  employed  in  nibbling  whole  tur- 
nips and  clearing  up  dirty  morsels ;  but  in  most  instances  swedes 
have  been  found  to  repay  amply  the  trivial  cost  of  grinding. 
The  Cotswold  and  half-bred  tegs  are  mostly  sold  fat  in  the 
spring.      Now  and  then  some  splendid  lots  of  Hampshire-downs 
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are  seen  at  fairs  of  that  age,  but  the  two-tooth,  or  shearling, 
sheep  that  are  fatted  are  mostly  Downs. 

The  few  sheep  found  on  the  arable  clay  farms  are  ewes,  which 
are  kept  in  the  yard  during  the  winter,  and  as  spring  advances 
are  turned  out  with  their  lambs  to  consume  some  green  meat 
The  dairy  farms  usually  have  a  few  ewes  which  remain  on  the 
pastures  all  the  year  round.  On  much  heavy  land  the  fannen 
keep  no  sheep,  but  a  man  called  a  ^' joist"  shepherd  brings  his 
flock,  and  has  the  run  of  the  stubbles  and  other  food  given  him 
for  folding  his  sheep  on  the  fallows  at  night  This  was  a  very 
general  custom  in  days  gone  by,  but  is  now  nearly  obsolete. 
Tlie  epizootic  epidemic  is  still  troublesome,  but  especmlly  among 
fat  sheep  and  young  lambs.  The  most  serious  losses  have  thu 
year  been  sustained  from  the  rot :  not  only  have  the  flooded 
meadows  produced  rot,  but  many  apparently  sound  pastures,  as 
well  as  undrained  arable  land,  have  rotted  sheep  this  wet  season. 
It  is  dilSicult  to  form  a  correct  estimate  of  the  extent  of  this 
disorder,  but  it  has  been  computed  on  good  authority  that  on 
the  grass-lands  of  the  county  fully  anerlwlf  of  the  sheep  were 
rotted.  • 

The  artificial  food  principally  given  to  sheep  is  beans ;  com- 
paratively little  of  anything  else  is  used.  In  districts  where 
beans  are  not  very  plentiful,  peas,  oats,  oil-cake,  malt^iust,  and 
pollard  may  be  used ;  but  the  favourite  food  is  beans,  for  lambs 
as  well  as  for  old  sheep.  Many  persons  say  that  a  pound  of 
beans  is  more  than  equivalent  to  a  pound  of  oU-cake :  for  certain 
purposes  it  is ;  it  may  produce  more  muscle j  but  certainly  not  so 
mucli  fat.  The  Oxford  farmers  are  all  jfor  beans,  while  the 
Norfolk  men  as  much  prefer  oil-cake:  each  use  their  own 
favourite  food  indiscriminately,  whereas  a  judicious  mixture,  or 
givin":  the  beans  to  growing  stock  and  the  cake  to  fatting  aninialfly 
would  be  better.  A  gentleman  who  has  repeatedly  tried  experir 
ments  with  beans  and  cake,  states  it  to  be  his  opinion  that  a  ton 
of  oil-cake  is  equal  in  value  to  a  load  (5  quarters)  of  old  beana. 
Conse(|uently  when  cake  is  at  8/.  per  ton,  beans  should  be  pur- 
chased at  32s,  per  quarter,  or  they  are  not  so  cheap  as  good  oil- 
cake :  now  that  old  beans  arc  worth  from  bOs,  to  60s.  per  quarter 
they  are  the  most  costly  feed  that  can  be  purchased ;  but  till 
this  y('ar  beans  have  been  bought  more  reasonably  than  cake. 
Spring  beans  are  always  considered  better  feed  than  winter  ones, 
and  old  beans  are  reckoned  to  be  worth  from  6s.  to  Ss.  per 
quarter  more  than  new.  Too  liberal  an  allowance  of  beans 
makes  the  meat  hard  and  tough,  and  severe  losses  are  fr^uendy 
experienced  when  sheep  are  highly  fed  on  them.  The  Cotswold 
men  about  Christmas  allow  their  tegs  half  a  pint  of  beans  a^-day, 
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and  this  is  afterwards  increased  to  a  pint.  Beans  are  high<  in 
favour  there,  for  they  increase  the  lean,  and  give  a  firm  handling 
to  that  naturally  fat  and  flahby  mutton.  But  when  the  swedes, 
late  in  the  spring,  become  hard  aad  dry,  beans  are  certainly  not 
the  most  feeding,  nor  the  most  economical  food.  Oil-cake  is 
more  generally  given  to  cattle  than  sheep :  it  is  usually  broken 
in  knobs,  but  at  Sarsden  it  is  ground  in  a  mill.  The  swedes  are 
grated  quite  small,  and  are  mixed  with  the  cake,  mealy  and  hay<- 
chaflf,  and  so  given  to  the  cattle.  A  large  quantity  of  damaged 
foreign  wheat  has  recently  been  purchased  as  food  for  pigs. 

The  Berkshire  pigs  are  most  common  in  OxfcM^hire^  About 
Banbury  there  are  some  of  the  Tamworth  breed,  and  all  over 
the  country  may  be  found  a  few  white  pigs,  which  are  reared 
for  porkers.  The  Berkshire  hog  is  a  very  useful  animal ;  as  a 
store  pig  he  is  superior  to  any  other  ;  and,  although  not  a  very 
fast  feeder,  his  ffesh  is  prized  on  account  of  the  lai^e  mixture 
of  the  lean  with  the  fat.  There  is  a  great  difference  in  the 
Berkshires.  Some  are  fine  bred  and  kind  doers,  while  others 
are  coarse  and  slow  feeders.  A  cross  with  the  Essex  has  been 
very  beneficial.  It  increases  the  aptitude  to  fatten,  and  does 
not  materially  dimijQish  the  size.  The  Eynsham  pigs,  which 
are  thus  bred,  have  weighed  18  scores  (of  20  lbs.)  under  12 
months  old.  There  are  more  pigs  kept  as  stores  than  fatted  in 
this  county.  On  the  dairy-farms  a  good  quantity  of  bacon  is 
made,  and,  generally,  the  pigs  are  bred,  reared,  and  fatted  on 
the  farm.  But  a  vast  number  of  pigs  are.  bred  on  the  arable 
lands  of  Berkshire,  stored  in  Oxfordshire,  and  fatted  in  Bucks. 
Pigs  perform  a  very  important  part  in  making  the  farm-yard 
manure.  On  arable  lands,  where  they  are  kept  as  stores,  they 
are  generally  bought  in  twice  a  year,  say  in  January  and  June. 
The  first  lot  cost  25s.  each,  the  latter  can  be  had  commonly  for 
a  pound.  From  20  to  40  pigs  are  kept  in  a  straw-yard,  and  are 
supplied  with  swedes  or  mangolds  and  1  pint  of  old  beans  daily. 
At  first  the  beans,  as  well  as  the  roots,  are  scattered  all  over  the 
yard,  and  the  pigs,  being  thin  and  active,  root  over  the  straw, 
and  thus  improve  the  manure ;  but  as  they  become  fatter  and 
less  active  the  beans  are  thrown  on  a  clear  spot  Sometimes 
instead  of  beans  the  refuse  com  is  ground  and  mixed  with  wash 
for  them.  The  pigs  that  are  bought  in  January  will  be  ready 
to  go  away  in  May,  and  the  summer  ones  will  be  cleared  out  at 
Christmas.  Both  lots  make  from  40*.  to  45^.  each.  Thus  they 
pay  far  better  than  sheep  in  proportion  to  the  expenditure  on 
food.  For  a  teg  bought  at  30^.  will  often  not  sell  for  as  much 
after  5  or  6  months'  feeding  as  a  pig  which  cost  20^. 

On  the  dairy  farms,  where  pigs  are  fatted,  when  worth  from 
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30^.  to  40*.  each  they  are  put  in  a  sty,  and  fed  with  boiled 
roots  and  a  little  meal.  The  quantity  oi  meal  is  increased  till 
it  amounts  to  a  hushel  a  week.  In  about  ten  weeks  the  pig  is 
ready  to  be  killed.  The  meal  is  composed  of  barley,  peas,  and 
seconds  wheat.  The  roots  now  used  are  carrots  and  swedes  in 
the  winter,  with  mangolds  in  the  spring.  Potatoes  were  for- 
merly the  staple  food,  and  were  always  steame<l ;  and  these  are 
much  better  food  than  any  other  root ;  one  peck  of  meal  with 
potatoes  will  go  as  far  as  a  bushel  with  swedes.  Pigs  do  not 
thrive  well  with  all  swedes,  and  this  is  particularly  the  case 
with  young  pigs.  The  roots  are  all  washed,  cut  with  Moody's  or 
Gardner's  machine,  and  well  boiled ;  they  are  then,  by  a  mill, 
reduced  to  a  pulp  and  mixed  with  milk  and  meal,  and  pressed 
into  a  cistern.  The  boiling  is  repeated  every  other  day,  and 
the  food  is  always  given  warm.  In  many  instances  where  roots 
are  not  plentiful,  the  meal  and  milk  are  simply  mixed  together. 
During  the  summer  it  is  customary  to  give  pigs  whole  beans, 
to  allow  them  to  run  in  a  grass  field,  and  supply  them  with  milk 
in  a  sty.  The  large  hogs  are  killed  for  bacon,  and  weigh  from 
12  to  14  score.  The  hair  is  always  burned  off,  and  the  pigs 
are  mostly  killed  on  the  farm,  weighed,  and  taken  by  the  pur- 
chaser to  Oxford  or  the  nearest  country  town.  There  is  a  TCiy 
considerable  bacon  trade  carried  on  at  Oxford,  from  200  to  300 
large  hogs  being  taken  thither  every  week  during  the  six  winter 
months  of  the  year.  The  little  pigs,  mostly  white  ones,  when 
killed  are  scalded  and  sent  to  London.  From  50  to  60  lbs.  is 
considered  a  nice  weight  for  a  porker. 

Except  some  fine  specimens  of  Aylesbury  ducks,  the  ponltiy 
possess  no  particular  feature  worthy  of  commendation.  The 
Cochin  China  fowls  have  come  rapidly  into  fashion,  and  seem  as 
rapidly  going  out ;  they  have  only  the  recommendation  of  being 
prolific  layers  to  compensate  for  their  frightful  appearance^ 
unsaleable  make,  vomcious  appetite,  and  tardy  maturity.  They 
may  become  useful  as  a  cross  with  the  common  bam*door  fowj,« 
which  throughout  the  country  is  decidedly  small. 

{To  he  concluded  in  the  next  Part  of  the  Journal.) 
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Prize  Report. — Part  IL 

'he  farm-horses  of  this  county  are  generally  inferior  animals, 
tranger  may  not  be  unfavourably  impressed  with  the  appea^- 
j  of  the  horse  stock.     Most  farmers  have  a  road-team — fat 

well-  favoured,  and  four  of  these  horses  proceed  to  market 
1  an  insignificant  load  of  com.  Thirty  years  ago  there  were 
ly  more  of  these  lusty,  good  horses  here  than  in  the  present 
The  plough  teams,  which  are  left  at  home,  will  not  bear 
section,  as  most  of  the  horses  have  great  heads,  big  hairy 
,  and  no  length  of  carcass ;  they  have  a  dull  heavy  tread, 
)luck,  and  little  strength.  The  horses  all  the  year  round  go 
vork  at  7  and  leave  off  at  3.  This  is  a  bad  practice ;  the 
doubtless  originated  in  having  open  field  lands  so  far  from 
le.  And  it  must  be  confessed  that  many  farm  steadings  are 
)adly  situated,  being  in  the  village  at  one  end  of  the  occupa- 
1,  that  the  outside  land  is  sometimes  two  miles  distant  from 
stable.  In  the  short  days  of  winter,  with  dark  mornings  and 
lings,  it  may  be  very  well  not  to  stop  to  bait.  Horses  are 
om  overworked  at  that  time  of  the  year,  and  may  perform 
r  easy  tasks  with  comfort ;  but  in  the  hot  days  of  summer, 

in  the  busy  season  of  seed-time,  when  the  strength  of  a 
»e  is  taxed  to  the  uttermost,  it  is  surely  necessary  to  divide 
hours  of  labour.  We  are  told  in  the  Society's  Journal  that 
)urs  is  too  long  for  horses  to  work  without  food.  If  6  hours 
too  long  surely  8  is  worse.  The  small  stomach  of  the 
;e  is  evidently  not  adapted  nor  intended  for  protracted  fasts, 
en  at  liberty  he  will  spend  more  than  three-fourths  of  his 
3  in  eating.  Some  humane  persons  may  think  it  quite  as 
?ctionable  that  the  carters  and  boys  should  be  so  long  without 
1;  but  the  ploughmen,  about  11  o'clock,  pause  for  lunch, 
,  while  work  is  intermitted  for  a  quarter  of  an  hour,  the  horses 
id  shivering  in  the  wintry  wind  or  broiling  in  the  summer 
,  as  the  case  may  be.  If  no  obvious  injury  is  produced  by 
\  system  as  its  immediate  consequence,  its  tendency  and  its 
jrior  effects  are  pernicious,  inasmuch  as  it  predisposes  the 
stitntion  to  disease  and  accelerates  the  period  of  old  age. 
*  amount  of  corn  allowed  to  cart-horses  in  winter  varies  with 

work  they  have  to  perform.  Most  commonly  it  is  a  bushel 
oats  with  a  little  hay,  and  abundance  of  corn-chaff.  Some 
d  farmers  allow  their  horses  no  hay  at  all  in  the  dead  months 
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of  the  year,  but  supply  them  with  chafF  and  ca\-ing ;  others  add 
half  a  bushel  of  oats  more,  or  one  or  two  pecks  of  beans,  while 
some  give  carrots  or  a  few  swedes.  When  the  spring  work 
comes  on  the  corn  is  increased,  and  one  bushel  of  oats  with 
green  food  is  mostly  given  is  summer.  A  great  quantity  of  the 
com-chafF  is  given  in  a  dust?/  state;  this  is  highly  injurious  to 
horses,  and  not  so  nourishing  as  sweet  oat  straw  chopped  up. 
Horses  are  often  crowded  together  in  low,  dark,  and  badly  ven- 
tilated stables.  Some  horses  lodge  in  the  straw-yard  at  night, 
and  during  the  summer  are  fed  there  on  a  green  Crop :  many 
are  turned  out  into  the  meadows  and  grass  lands  at  night.  On 
the  Sarsden  property  the  loose  boxes,  which  are  filled  with  cattle 
in  the  winter,  make  very  comfortable  quarters  for  the  horses  in 
summer.  The  cart-horses  are  shod  in  the  stable.  This  is  poor 
economy ;  the  smith,  instead  of  altering  the  shoe  to  adapt  it  to 
the  foot,  must  cut  the  foot  to  fit  the  shoe.  Very  often  too  many 
horses  are  kept  for  the  size  of  the  farm  ;  five  horses  to  100 
acres  of  strong  lands,  and  four  to  the  same  quantity  of  light  soil,  is 
about  the  usual  number.  The  Suffolk  blood  has  much  improved 
the  horses  on  the  Blenheim  estate,  but  Clydesdales  and  Cleve-* 
lands  appear  greater  favourites  tliere. 

Ploughing   is    mostly   performed  with    three,    four,    or    five 

horses ;  the  horses  following  in  line  in  the  furrow,   and  driven 

by  a  boy,  the  carter  holding  the  plough.     Pair-horse  ploughs  with 

reins,  though  much  more  common  than  formerly,  are  certainly 

not  yet  in  the  majority.      On  many  soils  the   deep    wintei^s 

ploughing  may  require  3  or  4  horses,  while  the  summer's  culture 

can  be  done  with  two.     But  the  man  who  contends  that  mil  the 

land  of  the  county  can  at  all  times  be  ploughed  with  a  pair  of 

horses  is  more  fit  to  tenant  Littlcmore  Asylum  than  a  clay  farm. 

Most  provincial  customs  arc  founded  on  right  principles;  it  is 

only  when  applied  indiscriminately,  and  under  circamstances 

different  from  those  which  gave  rise  to  their  adoption,  that  they 

deserve  the  name  of  prejudice.     The  farmer  of  the  old  school 

delights  to  see  his  "  five  horses  elaborately  doing  the  work  of 

two  ;'*  and  points  with  exultation  to  the  instances  in  which  men 

who  started  with  pair-horse  ploughing  have  failed  of  success. 

No  doubt  strangers,  ignorant  of  the  nature  of  the  soil,  who  came 

nto  the  county  with  preconceived  opinions  which  they  deemed 

o  be  all  right,  while  the  customs  of  the  county  were  all  wrong, 

^n  making  the  attempt  to  plough  heavy  ground  with  a  pair  o( 

^alf-fed  cobs,  failed  of  their  object     They  started  on  the  wrong 

-i^il,  with  the  wrong  horses,  and  wrong  feeding  for  pair-horse 

jiloughing.     On  a  great  portion  of  Oxfordshire  land  two  strong 

iQr-m^Q  nxf    »Dr*n>Th  iu  a  plough,  but  they  must  be  active  and  well 
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crawling  over  three  quarters  of  an  acre  in  the  day — while  <m 
the  other  side  of  the  hedge  two  horses  are  ploughing  their  acre 
with  ease.  When  farmers  are  asked  why  they  hang  four  or  five 
horses  to  a  plough,  they  say  the  land  is  so  stiff,  it  requires  great 
strength  to  pull  it  up,  that  there  is  a  colt  or  two  in  the  team 
which  must  be  exercised,  and  as  the  land  can  only  be  worked 
in  dry  weather,  a  large  amount  of  horse-flesh  must  be  kept  to 
help  through  the  .busy  season.  On  stiff  soils  it  is  desirable  not 
to  tread  the  land,  and  horses  should  walk  in  the  furrow,  but 
when  ihe  ground  is  perfectly  dry  there  can  be  no  reason  why 
the  horses  should  not  be  yoked  doubled,  so  as  to  make  the  most 
of  the  strength.  To  lay  down  a  rule  to  suit  all  soils  and  all 
seasons  is  impossible ;  but  there  is,  doubtless,  a  wasteful  expen- 
diture of  horse-power  in  this  county.  It  is  usual  to  plough 
most  soils  shallow.  The  stone-brash  is  seldom  stirred  more 
than  three  or  four  inches  deep,  while  much  deeper  ploughing 
might  be  gpiven,  and  so  render  the  soil  less  liable  to  bum ;  and 
clay-lands,  when  intended  for  fallow,  should  receive  a  very  deep 
furrow  for  the  winter's  plough.  Nothing  pays  better  than  breed- 
ing good  cart  colts.  A  very  excellent  farmer  always  rears 
enough  to  supply  his  cart*stable,  and  sells  all  his  horses  at 
7  years  old.  He  thus  has  4  years  work  out  of  them,  and  is  never 
encumbered  with  old  and  useless  horses. 

On  the  Cots  wold  hills,  and  in  otiier  parts  of  the  county,  many 
oxen  are  worked,  principally  Herefords.  The  general  rule  is  to 
break  them  in  at  two  or  three  years  old,  and  work  them  two 
years.  They  are  then  sold  to  the  Buckingham  graziers,  and 
Banbury  market  is  always  well  supplied  with  large  worked 
cattle.  Three  or  four  oxen  go  in  a  plough  and  work  like  the 
horses,  from  seven  to  three  o'clock.  On  a  farm  on  the  stone- 
brash,  of  400  acres,  it  is  usual  to  keep  two  teams  of  working 
bullocks.  The  advocates  of  oxen  and  the  friends  of  horses  are 
constantly  drawing  invidious  comparisons  between  these  useful 
animals  as  beasts  of  draught.  There  can  be  no  doubt  that  on 
large  light-land  farms,  and  even  on  heavy  arable  land,  a  bullock 
team  or  two  is  very  useful ;  but  to  expect  that  oxen  will  supersede 
horses  is  ridiculous.  Oxen  require  less  attention,  and  can  be 
fed  at  less  expense ;  are  subject  to  less  risk,  and  employ  less 
capital  than  horses ;  but  as  to  their  growing  into  money  while 
horses  grow  out,  to  such  an  assertion  there  is  the  obvious  reply, 
that  if  horses  were  bought  at  three  years  old  and  sold  at  six, 
they  would  often  pay  as  much  per  head  as  the  oxen. 

A  very  great  improvement  is  still  required  in  the  manage- 
ment of  farmyard  manures.  The  manure  in  Oxfordshire  is 
mostly  made  by  horses,  sheep,  and  pigs.  Fat  cattle  have  not 
half  so  much  to  do  with  its  manufacture  as  in  other  counties. 

r2 


240  Farming  of  Oxfordshire. 

Very  little  is  made  under  cover,  and  hardly  any  buildings  are 
spouted.  The  yards  are  also  irregularly  shaped  and  unevenly 
laid.  Half-a-dozen  pigs,  and  two  or  three  dry  cows,  occupy  a 
space  that  should  contain  twenty  beasts.  On  most  arable  fttrmi 
the  question  is,  not  how  to  make  the  most  of  tlie  straw^  hut  horn 
the  straw  is  to  be  trodden  down.  Consequently  the  yards  are 
constantly  littered  with  a  most  liberal  allowance  of  straw,  and 
the  few  animals  that  tenant  the  enclosure  are  almost  hidden  from 
view.  The  straw  is  enriched  with  little  dung,  and  not  being 
consolidated  by  heavy  treading,  the  few  soluble  properties  it 
possesses  are  easily  evaporated  or  drained  off.  The  farm- 
buildings  being  too  often  situated  at  one  end  of  thcr  occupatioiiy 
the  cartage  of  manure  is  a  very  costly  affair.  It  would  be  far 
cheaper  and  better  on  clay  lands  to  reap  the  com  knee-high,  and 
plough  the  stubble  in,  than  to  take  the  trouble  of  cutting  it  dose 
to  the  ground  and  carting  it  home,  thrashing  it,  throwing  it  into 
the  yard,  and  bringing  it  back  to  the  same  field  again  a  little 
darker  in  colour  but  no  richer  in  nitrogen  than  when  it  left. 

Covered  homesteads,  loose  boxes,  or  splined  boards,  are  not 
required  on  the  arable  farms  of  Oxfordshire  ;  but  on  the  pasture 
and  dairy  lands  they  would  be  very  serviceable.  It  is  not  neces- 
sary to  fatten  cattle  in  order  to  make  good  manure.  As  stall- 
feeding  in  the  majority  of  years  does  not  pay,  it  becomes  m 
question  whether  artificial  food  is  not  dearer  than  artificial 
manure,  or  a  ton  of  oil-cake,  which  passes  through  a  bullock,  is 
not  a  worse  investment  than  a  like  value  of  guano  or  bones.  But 
the  Oxfordshire  farmer  need  not  become  a  wholesale  winter 
grazier;  he  may  in  his  own  way  much  improve  the  farmyard 
manure.  There  are  now  hardly  any  turnips  removed  from  the 
land  that  will  carry  sheep,  all  the  roots  being  consumed  where 
they  grow.  The  few  cattle  that  occupy  the  yard  subsist  on  the 
"  straw,  chaff,  and  caving  "  which  the  bam  supplies.  When  only 
a  few  head  of  stock  have  to  nibble  over  a  great  extent  of  straw, 
they  may  find  a  sufficient  quantity 'of  sweet  morsels  to  pick  up  a 
tolerable  living.  But  if  the  manure  is  to  be  worth  anythiiig, 
then  four  times  the  number  of  cattle  ought  to  be  kept,  and  of 
course  more  nourishing  food  provided.  Now  if  young  stock, 
barren  cows,  or  working  oxen,  were  supplied  with  a  bushel  of 
roots  a  day,  the  consumption  would  not  be  very  great ;  or  if  the 
land  was  too  poor  to  spare  the  turnips,  or  too  distant  to  admit  of 
^prtinp;  at  a  reasonable  cost,  a  daily  allowance  of  4  lbs.  of  oil* 

•'^G  would  be  found  to  answer  well,  improving  the  cattle  and 
iriching  the  manure.     With  the  great  facilities  of  always  pro- 

•'^ring  a  supply  of  well-bred  calves,  young  stock  might  be  more 
"-isively  rca^«*'V     li     veaning  calves,  a  liberal  allowance  of 

...  .«    ^T    lil.pn...^    v\y    .^ak'   ur    '^r    le^ciency  ^f  milk.     And 
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should  a  farmer  have  no  grass-land  for  his  cows,  he  might 
venture  to  stall  two  or  three  during  the  summer,  and  steal  for 
them  and  the  calves  a  little  green  food  from  the  well-supplied 
sheep.  Though  young  stock  afford  less  trouble  where  there  are 
plenty  of  meadows,  on  arable  farms  they  need  never  be  turned 
out  till  they  are  fit  for  the  butcher.  Should  the  farmer's  heart 
fail  when  he  contemplates  the  expenses  of  stall-feeding,  he  will 
find  nothing  more  selling  than  a  carefully  selected  lot  of  young 
stock. 

There  are  some  agriculturists  who  manifest  a  great  deal  of 
jadgment  in  the  manufacture  of  their  farmyard  manure  without 
going  to  any  heavy  expense  in  keeping  oxen.  The  yard  is  well 
littered  every  morning  with  barley,  oat,  or  bean  straw,  and  from 
nine  to  twelve  is  occupied  by  ewes.  When  they  leave,  a  lot  of 
pigs,  which  have  been  confined  in  styes,  are  fed  with  roots  or 
com  strewed  over  the  ground,  and  of  course  the  straw  is  then 
well  rooted  over.  The  dung  from  the  stables  and  styes  is  care- 
fully spread,  and  by  this  means  a  very  useful  lot  of  manure  is 
produced.  When  the  manure  is  taken  from  the  yard  and  laid  in 
heaps,  if  not  required  for  immediate  use,  the  carts  should  pass 
over  the  heap,  and  the  whole  be  covered  with  chalk,  mould, 
road- scrapings,  or  some  heavy  material.  On  all  clay  soil,  long 
unfermented  dung  is  best,  as  then  it  acts  mechanically  as  well  as 
chemically.  The  power  of  such  soils  to  absorb  and  retain  manure 
having  been  fully  proved,  will  dispel  the  natural  apprehension 
that  much  of  the  goodness  of  the  autumn  manuring  is  washed 
away  by  the  winter  rains.  In  the  north  of  Oxfordshire  the  farm- 
yard manure  is  mostly  applied  for  the  root-crops,  vetches,  and 
beans.  In  the  south  principally  for  wheat.  It  would  be  better 
to  dung  for  the  preceding  crops  of  beans  and  clover.  By 
dressing  the  young  seeds  a  larger  amount  of  hay  is  produced, 
and  the  clover  roots  much  enlarged,  which  will  be  sure  to  benefit 
the  following  wheat  crop. 

Very  often  there  is  the  common  waste  of  liquid  manure.  The 
drainage  from  the  yard  first  forms  a  pond,  and  then  escapes  to 
the  nearest  ditch.  On  many  farms,  especially  where  pigs  are 
fed,  the  liquid  manure  is  collected  in  tanks,  and  applied  with 
great  effect  to  the  grass-grounds.  In  other  cases  the  drainage 
flows  over  a  little  bit  of  pasture  by  the  homestead ;  but  on  many 
farms  the  liquid  manure  might  be  made  with  little  trouble  to 
irrigate  a  considerable  piece  of  ground.  A  successful  instance* 
of  this  may  be  seen  at  Twelve  Acre  Farm,  Eynsham,  where  a 
Bickford  meadow  has  recently  been  formed,  and  is  watered  by 
the  drainage  from  the  yards  without  the  assistance  of  a  stream  or 
spring  of  water. 

It  will  be  gleaned  from  what  has  been  already  stated  that  the 
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chief  artificial  manures  in  use  in  Oxfordshire  are  guano,  bones, 
and  superphosphate  of  lime.  Wherever  genuine  guano  has  been 
tried  for  com,  roots,  or  grass,  it  has  invariably  succeeded ;  yet 
there  is  one  singular  instance  of  its  entire  failure.  The  cde- 
brated  Peruvian  agent  gave  a  quantity  to  his  spirited  tenant  at 
Clifton,  which  was  applied  to  turnips,  but  neither  in  them  nor  in 
the  succeeding  com  crop  could  the  slightest  benefit  be  found. 
Cases  have  often  occurred  in  which  too  large  a  dose  has  kitted 
the  turnips,  but  the  next  year's  crop  showed  the  efficacy  of  the 
manure.  When  abundantly  applied  for  turnips  a  portion  is  best 
sown  broad-cast,  and  some  drilled  below  the  seed :  when  used 
for  wheat  it  is  either  ploughed  or  harrowed  in  at  seed  time,  or 
sown  as  a  top  dressing  in  the  spring.  The  effects  of  guano  on 
grass  this  last  year  were  very  marked :  it  should  always  be 
damped  previously  to  sowing  with  the  hand,  but  a  manure  di»- 
tributor  is  almost  necessary  to  ensure  a  perfectly  even  applica- 
tion. Guano  is  mostly  used  on  cold  loamy  soils  and  clay  lands, 
and  is  applied  at  the  rate  of  2  cwt.  per  acre. 

Bones  succeed  on  most  dry  soils,  but  appear  to  do  little  good 
on  clays :  the  same  remark  applies  to  superphosphate.  Some 
idea  of  the  extent  to  which  bones  are  used  may  be  gathered  from 
the  fact  that  two  mills,  Crowmarsh  and  Oseney,  grind  annually 
more  than  1200  quarters.  On  the  Tew  estate  the  tenants  have 
a  mill  which  crushes  800  quarters  a  year.  There  are  several 
mills  that  prepare  smaller  quantities,  and  many  bones  are  had 
from  London  ready  ground.  Some  farmers  dissolve  the  bones 
with  sulphuric  acid,  and  others  decompose  them  by  placing  the 
bones  in  heaps,  covering  them  with  ashes,  and  saturating  them 
with  liquid  manure.  But  a  good  many  half-inch  bones  are 
drilled  without  further  preparation.  A  quarter  is  £he  common 
allowance,  but  in  one  instance  this  year  4  quarters  were  applied 
per  acre.  Tlic  general  price  of  bones  last  year  was  18«.  to  22«. 
per  quarter.  Some  farmers  use  only  a  sack  per  acre.  Bones 
have  been  tried  on  the  lower  chalk  or  malm,  both  on  pasture 
and  arable  land,  without  any  good  result  This  may  be  ac- 
counted for,  as  the  malm  contains  1*82  per  cent,  of  phosphoric 
acid,  equal  to  3*75  of  bone  earth.  The  upper  chalk,  on  the 
other  hand,  has  but  *26  of  phosphate  of  lime,  and  therefore  bones 
iiupply  the  deficiency.     Rich  nitrogenous,  manures  answer  best 

m  the  malm. 

The  following  remarks  from  the  highly  respectable  and  very 

ntelligent  manufacturer  of  superphosphate  at  Goring  show  how 

^^e  use  of  this  manure  is  increasing : — 
"  The  farmers  of  Oxon  have  proved  themselves  ready  to  take 

'l^antae^^  of  the  introdu'^*^^'*  '^^  ^^tificial  manures,  and  in  none 
.....r/-  :!/-     ii;in  ^^y    h*»  ns-     ..    ♦..  .-'-«'»AUrk«p|i3itF    Df  Umf.      By  iDy 
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own  manufacture  I  am  ready  to  prove  this.  My  sales  bare  in- 
creased during  the  last  three  years  at  the  rate  of  200  tons  per 
annuTp  ;  and  when  it  is  taken  into  consideration  that  those  years 
have  been  seasons  of  depression  from  the  low  prices  attending 
the  transition  from  protective  duties  to  Free  Trade,  it  speaks 
volumes  for  the  energy  and  resolution  with  which  the  farmers 
of  this  county  have  met  their  difficulties.  My  sales  last  year 
reached  nearly  1000  tons."  Superphosphate  is  used  with  much- 
advantage  on  stoncbrash  and  red  land,  but  on  the  chalk 
hills  its  effects  are  almost  magical.  Many  of  the  light  chalk 
soils,  on  which  a  few  years  ago  it  was  impossible  to  grow  turnips, 
now  produce  a  crop  with  the  aid  of  superphosphate  with  almost  cer^ 
tainty. 

The  very  low  cost  of  this  manure  is  among  its  recommendations : 
3  cwt.  are  generally  used  on  an  acre,  which,  at  6*.  6d.  per  cwt, 
gives  the  cost  at  less  than  20s.  per  acre.  This  is  actually  less 
tlian  the  cost  of  cartage  of  farmyard  manure  to  many  of  the 
chalk  hills.  The  general  method  of  application  is  to  mix  from 
2  to  4  cwt.  per  acre  with  10  or  12  bushels  of  earth  or  ashes  to 
ensure  its  regular  distribution  with  the  manure  drill.  Although 
the  consulting  chemist  of  the  Society  recommends  artificial 
manures  to  be  applied  broad-cast,  experience  is  decidedly  against 
that  practice  in  the  case  of  superphosphate.  A  medium  course 
might  be  adopted.  The  gentleman  above  quoted  says  : — "  This 
season,  not  being  able  to  command  a  turnip-drill  just  at  the  time 
my  land  was  ready  for  sowing,  I  adopted  a  plan  which  may  be 
considered  rather  a  clumsy  one,  yet  proved  most  effectual,  and 
one  that  would  be  within  the  reach  of  every  farmer,  who,  like 
myself,  had  no  turnip-drill  at  his  disposal.  I  adjusted  the  tines 
of  the  common  scarifier  to  the  width  of  20  inches,  which  left  a 
mark  similar  to  that  made  by  a  drill.  A  man  followed  with  a 
turnip  barrow,  the  holes  of  which  were  so  stopped  that  the  seed 
should  fall  only  into  the  places  marked.  Two  men  with  seed- 
cots  deposited  the  superphosphate  by  hand  on  the  top  of  the 
seed,  but  along  the  drills.  By  this  plan  I  could  get  over  8 
acres  well  in  a  day,  and  at  considerably  less  expense  than  the 
hire  of  a  manure-drill  and  cost  of  ashes.  I  also  tested  this 
method  against  drilling  and  broad-cast  on  the  same  piece  of 
land,  but  the  growth  of  the  plants  was  so  much  superior  that  in 
future  I  shall  adopt  it  in  preference  to  any  other  plan."  Another 
method  of  filling  superphosphate  and  other  artificial  manures 
has  been  recently  introduced  by  the  invention  of  the  liquid 
manure-drill.  Where  water  is  handy,  or  the  too  frequently 
wasted  drainage  of  the  farmyard  could  be  collected  for  the  pur- 
pose, the  plan  would  be  most  effectual,  particularly  in  dry 
seasons.     Two  or  three  cwt  of  superphosphate,   diluted   with 


244  Farming  of  Oxfordshire. 

300  gallons  of  water  or  liquid  manure,  are  applied  per  acre : 
the  superphosphate,  being  thoroughly  saturated  by  the  action  of 
the  drill,  deposits  with  the  seed  a  milky  fluid,  which,  coming 
in  contact  with  it  in  a  soluble  form,  vegetation  is  rapidly  forced, 
and  the  plant  in  quick  turnip  soils  makes  its  appearance  in  three 
or  four  days.  Such  is  the  rapidity  of  its  growth  in  its  early 
stage,  that  in  ten  days  or  a  fortnight  it  is  generally  fit  for  the 
hoe.  Water  being  a  heavy  material  for  cartage  will  be  against 
the  method  becoming  general,  particularly  in  hilly  districti. 
The  best  crop  of  swedes  in  the  county  -last  year  was  grown  at 
Sarsden,  the  superphosphate  and  seed  being  deposited  with  one 
of  Homsby's  drop-drills. 

Woollen  rags  are  not  so  much  used  as  formerly  :  they  were 
chiefly  applie<l  to  wheat  and  tares  on  light  gravels,  but  their 
tendency  to  produce  a  blight,  when  used  too  often,  has  rendered 
them  unpopular.  It  is  difficult  now  to  procure  them  with  many 
woollen  pieces,  their  composition  being  principally  stuffs  or 
cottons. 

Woollen  refuse,  which  is  procured  from  the  blanket  mana- 
facturers  of  Witney  and  its  vicinity,  is  applied  with  success  to 
wheat  crops  on  light  land :  it  is  also  beneflcial  to  grass.  The 
cost  is  30^.  per  ton,  and  10  cwt.  is  considered  a  good  dressing. 
A  sample,  on  being  analysed,  was  found  to  contain  47'  per  ceoi. 
of  mineral  matter,  and  3*371  of  nitrogen.  As  this  is  equal 
to  nearly  4  per  cent,  of  ammonia,  this  manure  is  well  worth  30f  • 
per  ton. 

Gypsum  has  been  tried  for  clover,  and  has  mostly  succeeded. 
It  produced  no  benefit  when  applied  on  the  gault  clay,  but  this 
may  arise  from  the  presence  of  crystallized  sulphate  of  lime  in 
this  clay. 

Nitrate  of  soda  is  applied  at  the  rate  of  1  cwt.  per  acre  for 
com  crop  and  1^  cwt.  to  grasses.  It  is  Considered  a  very  power- 
ful fertilizer. 

Salt  is  sown  broad-cast  on  wheats  in  the  spring  at  the  rate  of 
6  cwt.  per  acre.  It  strengthens  the  straw  and  keeps  it  bright, 
and  also  improves  the  sample  of  wheat.  Manure  salt  in  the 
north  of  the  county  costs  \&s.  per  ton. 

The  following  experiment  was  last  year  tried  on  the  Sarsden 
Lodge  farm.  A  field  of  dean  wheat  stubble  was  designed  for 
mrlcy  :  a  portion  was  sown  without  any  dressing,  and  produced 
a  small  crop;  some  had  a  coating  of  well-rotted  farmyard 
'manure,  this  did  no  good ;  another  portion  had  1  cwt.  of  nitrate 
jf  soda,  this  was  rather  too  large  a  crop ;  the  next  division  had 
9  »wt.  of  guano ;  the  barley  here  was  lodged  and  spoiled,  while 

?wt.  of  guano  produced  a  very  excellent  standing^up'  crop. 

P'lme  {''^'wl  fnrmera  tp^c  *1"^  Hchcst  portiou  of  the  pig  manure, 
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and,  after  p€u;king  it  over  (under  cover)  till  the  straw  is  suffi- 
ciently decompos^,  mix  it  with  ashes  and  drill  it  for  turnips. 
Where  many  pigeons,  or  much  poultry  is  kept,  their  dung  is 
carefully  collected,  and  is  either  mixed  with  other  manure  or 
with  ashes,  and  used  for  the  turnip  crop. 

There  are  many  farms  in  so  high  a  state  of  cultivation 
that  artificial  manures  are  not  needed.  By  keeping  a  large 
quantity  of  sheep,  and  feeding  them  on  cake  or  com,  and  con- 
soming  green  and  root  crops  on  the  ground,  the  com  is  stimu- 
lated to  such  a  degree  that  in  wet  seasons  it  is  sure  to  lodge. 
Artificial  dressings,  unless  a  more  severe  rotation  of  crops  be 
pursued,  will  only  augment  the  evil. 

Ashes,  though  mostly  employed  in  conjunction  with  other 
manures,  are  also  separately  einployed  as  a  dressing  to  the  land. 
Wood  ashes  are  sought  after  and  sown  on  clover,  sainfoin,  and 
lucerne :  these  ashes  are  plentiful  in  the  Chiltem  district,  and 
conmiand  &d.  per  bushel.  Coal  ashes  vary  in  price  from  6^.  to 
\2s.  per  waggon  load.  In  almost  all  towns  night  soil  is  mixed 
with  coal  ashes,  and  retailed  out  by  the  collectors  to  the  farmers 
in  the  surrounding  localities  at  the  rate  of  6(f.  and  Id.  per 
bnshel. 

Lime  is  used  on  ground  recently  broken  up  and  on  peaty  soils, 
and  also  on  the  light  red  lands  ;  but  it  is  principally  applied  as 
a  dressing  to  cure  the  "  club  root,"  and  "  fingers  and  toes  "  in 
turnips.  Some  land  requires  10  quarters  of  lime  every  eight  or 
twelve  years  before  roots  can  be  gjown  with  any  certainty.  Not 
only  do  turnips  suffer,  but  the  club  root  even  attacks  mustard 
and  nipe.  Lime,  when  delivered  4  or  5  miles,  costs  4«.  id,  to 
45.  6c/.  per  quarter.  As  soon  as  it  is  slaked,  while  yet  hot  it  is 
applied  to  the  land :  a  man  follows  the  plough  sowing  the  lime 
from  a  seed-cot  at  the  bottom  of  the  furrow,  which  is  covered 
over  by  the  next  turn  of  the  plough  to  the  depth  of  3  or  4  inches. 
If  applied  in  this  manner  it  is  a  certain  cure  for  this  troublesome 
disease,  and  has  been  never  knovm  to  fail.  Stone  lime  is  much 
more  powerful  than  that  made  from  chalk.  If  chalk  lime  is 
used  the  dressing  must  be  repeated  every  four,  or  at  the  utmost 
every  eight  years.  Almost  all  the  stonebrash  will  burn  into 
lime,  but  most  of  it  has  too  much  sand  in  its  composition  to 
make  first-rate  lime.  Lime  is  sometimes  mixed  with  road- 
scrapings,  couch,  or  mud,  and  so  applied  to  the  land. 

The  ploughs  mostly  used  on  the  chalk  hills  are  the  old  Wilt- 
shire, with  rampant  beam  resting  on  standards :  these  ploughs 
are  liked  for  this  uneven  ground,  as  they  arc  steady  and  light  of 
draught.  Having  two  wheels  to  the  standard  they  are  not  adapted 
for  working  horses  in  line ;  but  that  is  of  no  consequence,  for 
though  the  hills  are  generally  ploughed  with  three  horses  they 
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are  yoked  in  unicorn  fashion.  The  hills  are  celebrated  for  good 
ploughmen  and  very  bad  seedsmen.  On  some  of  the  steepest 
declivities  the  land  is  ploughed  down-hill,  and  the  plough  k 
drawn  up  without  taking  a  furrow :  it  is  a  good  plan  to  plough 
sidling  ground  in  a  circle.  In  the  north  of  the  county  aie  some 
double  ploughs  which  plough  two  furrows  at  a  time.  The 
common  foot-plough  used  on  the  light  and  flat  lands  of  Ozfoid- 
shire,  has  the  beam  and  handles  of  wood,  one  wheel,  and  a  shoc^ 
abrupt  mould-board  or  turn-furrow.  On  clay  soils  a  Tery  long 
swing-plough,  with  a  wooden  mould-board,  is  used.  The  fixitof 
these,  known  by  the  name  of  the  Watlington  plough,  tears  up 
the  furrows  and  sadly  breaks  clover  leys  ;  while  the  latter  cnti 
through  the  soil  like  a  wedge,  without  turning  the  furrow-sliee 
over.  The  advocates  of  this  primitive  implement  contend  that 
the  clay  soil  slips  off  the  wooden  mould-board  better  than  iioB 
iron  ;  that  wheels  speedily  clog,  and  are  therefore  useless ;  and 
that  the  rougher  the  soil  is  left  the  better,  and  that  it  does  not 
require  to  be  pressed  down  by  a  long  mould-board.  On  light 
land,  and  even  on  stiff  ground,  Howard's  iron-ploughs  aie  beoom- 
ing  general :  they  certainly  possess  many  advantages,  but  haTe 
too  many  joints,  and  nuts,  and  screws  about  them.  They  are  so 
steady  tliat  if  properly  started  at  the  land's  end  they  will  go 
across  a  field  without  the  handles  being  touched :  they  also  po^ 
form  their  work  admirably,  cutting  a  clean  square  furzDW  and 
turning  it  completely  over  without  breaking  it.  With  a  steel 
breast  the  mould  will  slip  off  as  well  as  from  wood ;  with  proper 
scrapers  wheels  will  not  clog ;  and  if  it  is  objected  that  a  ploogh 
turns  the  furrow-slice  over^  an  implement  that  will  not  do  so 
is  no  better  than  a  grubber. 

The  harrows  are  rectangular  and  made  of  wood;  three  are 
usually  employed  at  once :  there  is  no  gang  of  whippletiees^ 
but  each  horse  pulls  his  own  harrow.  A  boy  drives  the  horses 
and  the  carter  walks  beliind,  or  not  un frequently,  on  dean  land 
where  the  harrows  do  not  clog,  lies  under  tike  fence  a  great  part 
of  the  day.  A  sort  i)f  giant  di*ag  harrow,  about  5  feet  square,  is 
often  used  instead  of  a  scarifier. 

The  Oxfordshire  or  Woodstock  waggons  are  light  and  well- 
constructed.  A  harvest  waggon  does  not  weigh  above  16  or  18 
.wt.,  an'l  will  carry  as  much  coim  as  can  be  laid  on  at  harvest 
<^><irt,  ail'  \b  sacks  of  barley  on  the  road.  A  new  waggon,  with 
Jill  g^''''  natcrials  and  workmanship,  costs  about  30  guineas. 
^«o-.  carts  are  used  by  many  of  the  gentry,  but  are  by  no 

-  "«*iis  v.v/iAiiiion.    Whatever  praise  be  awarded  to  the  waggons^ 
-%/Lhing  can   be  said  in  favour  of  the  dung-carts:   ill  shaped^ 
umsy,  and  absurdly  heavy,  they  are  when  empty  a  good  load  for 
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Besides  the  first-class  cultivators  and  Bentall's  broadshare, 
there  is  one  called  the  ^^  Oxfordshire  drag,  or  cat's  claw :"  it  has 
\  rectangular  wooden  frame.  There  are  four  bars  of  wood  across, 
ind  in  each  of  these  are  fixed  three  semicircular  teeth.  It  is  a 
nice  implement  to  bring  couch  to  the  surface  when  land  has  been 
well  stirred,  and  it  is  easily  emptied,  but  it  is  of  no  use  as  a  scarifier 
to  pull  up  hard  ground.  The  horse-rake  is  not  often  used,  yet 
the  com  that  it  would  save  on  passing  over  the  stubbles  of  a  large 
farm  would  pay  for  it  the  first  year,  to  say  nothing  of  its  advan- 
ti^nes  in  the  hay  season.  Horse-hoes  are  still  not  so  common  as 
their  well  known  efficacy  deserves,  though  of  course  they  are 
much  more  numerous  than  in  the  days  of  Arthur  Young,  who 
only  saw  two  specimens  of  this  implement  in  his  progress 
through  the  county. 

The  northern  part  of  Oxfordshire  has  furnished  its  share  of 
useful  or  original  agricultural  implements,  viz.,  Gardner's 
turnip-cutter,  Newberry's  dibbler,  Samuelson's  digging-machine, 
and  Huckvale's  liquid-manure  drill  and  turnip-thinner. 

The  drill  is  not  so  much  in  favour  as  in  other  counties :  al- 
though the  use  of  it  has  very  much  increased  since  the  time  of 
the  last  report,  there  is  a  vast  deal — perhaps  in  the  south  of 
the  county  the  larger  portion  of  the  corn — still  sown  by  hand. 
On  the  chalk  hills  the  uneven  nature  of  the  ground  in  some 
localities  forbids  the  general  use  of  the  drill.  When  a  nicely 
ploughed  ley  is  well  pressed,  the  seed  falls  into  the  indentations 
of  the  presser,  and  springs  up  like  a  drilled  crop ;  but  in  dry 
spring  seasons,  when  the  ground  is  at  all  rough,  the  sown  grain 
being  deposited  at  various  depths  does  not  all  vegetate  at  the 
same  time,  and  an  uneven  growth  is  tile  consequence.  It  is  a 
common  practice  to  have  drills  let  out  on  hire :  the  farmer  finds 
horses  and  gives  the  drillman  2«.  per  day  and  his  dinner,  and 
pays  1*.  per  acre  for  the  hire  of  the  drill.  If  the  drill  is  well 
employed  the  proprietor  makes  a  good  income ;  and  it  is  won- 
derful, that  some  extensive  farmers  in  three  or  four  years  pay 
the  cost  of  a  drill,  and  yet  do  not  secure  the  advantage  of  having 
the  implement  at  command  when  most  required.  Very  large 
drills,  requiring  5  horses,  are  mostly  used,-  it  being  the  object 
of  the  drillman  to  go  over  as  much  ground  in  the  day  as  possible 
without  regard  to  the  amount  of  horse-power  employed.  Hand- 
dibbling  wheat  is  almost  unknown,  but  there  are  a  few  dibbling 
machines  used  for  setting  wheat  on  light  lands,  and  also  for 
planting  barley  and  oats. 

Till  within  the  last  3  or  4  years  steam  threshing-machines 
were  hardly  known  in  Oxfordshire ;  now  they  are  becoming 
common,  as  many  as  20  steam-engiiies  being  in  use  in  different 
parts  of  the  county.     As  there  are  very  few  farms  large  enough 
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to  employ  an  engine  constantly,  the  threshing-machines  are 
mostly  portable.  The  common  practice  is  to  hire  one  for  the 
day,  the  proprietors  finding  stoker  and  feeder,  and  charging 
from  20s.  to  ibs.  per  day.  Clayton  and  Shuttleworth's  enginei 
are  most  deservedly  the  favourites,  but  Hart's  threshing-machine 
is  preferred  :  it  separates  the  chaff  from  the  caving,  and  saves  a 
hand  or  two  in  the  winnowing  process.  The  greatest  inam- 
venience  in  working  portable  engines  is  that  the  strap  is  apt  to 
break,  twist,  or  fly  off  the  pulley.  Another  objection  is,  thai 
most  engines  and  machines  arc  too  large  :  they  require  more 
hands  to  work  them  than  a  small  farmer  can  command  ;  they  get 
over  more  work  than  can  be  neatly  executed ;  and  some  ma- 
chinery, if  well  supplied,  will  thresh  a  small  rickyard  in  two 
days.  This  is  not  often  wanted.  Three-horse  engines  and 
smaller  barn  works,  less  lofty  and  cumbrous,  would  be  mcne 
suited  to  the  wants  of  the  small  farmers  in  Oxfordshire.  Stik 
tionary  engines  have  many  advantages  over  portable  ones ;  th^ 
are  less  expensive,  require  less  fuel,  and  are  less  liable  to  want 
repairs  ;  but  with  occupations  in  their  present  state,  and  with 
farm  buildings  badly  situated,  there  is  no  probability  that  they 
will  become  general  in  the  south  of  the  county.  Hardly  any 
threshing-machines  are  propelled  by  water-power  :  there  is  one 
at  Tracey  farm,  on  the  Tew  estate,  and  the  stream  which  is 
diverted  for  that  purpose  irrigates  7  acres  of  grass  land. 

The  greatest  improvements  that  have  taken  place  in  Oxford- 
shire farming,  since  the  last  report,  are  those  produced  by  the 
extension  pf  inclosures.  The  only  wonder  is,  that  the  advantages 
being  so  manifest,  any  parish  should  be  left  uninclosed  through- 
out the  county.  Persons^living  at  a  distance  cannot  comprehend 
the  miseries  of  common  field.  They  could  hardly  credit  that  a 
parish  containing  1000  acres  should'  be  cut  up  into  1200  or  1300 
strips,  that  the  whole  parish  must  be  cropped  on  one  coune,  and 
that  the  meadows  belong  to  one  individual  from  the  1st  of 
May  to  tlie  1st  August,  and  are  afterwards  commonable  to  the 
whole  of  the  parish.  Then  there  is  the  loss  by  trotting  from  one 
piece  of  land  to  another ;  the  trouble  occasioned  to  the  fanner 
in  overlooking  a  small  farm ;  the  certainty  of  distemper,  such  as 
the  pleuro-pncumonia  in  cattle,  or  the  foot-disease  in  sheep, 
jeing  disseminated,  if  once  introduced,  over  the  whole  parish : 
iie  impossibility  of  draining  detached  half-acres,  and  the  con- 
^♦••nt  source  of  quarrels  from  trespassing  and  ploughing  on 
iiiother's  land.  In  some  open-field  parishes  the  lands  areJaige 
tnd  the  meadows  not  Lammas  ground.  Here  the  benefits  derir- 
ible  frbm  inclosing  are  not  so  great,  yet  numerous  advantages 
^oufd  well  repay  the  trouble  and  cost  of  an  allotment. 
'^^Tv  <r'»n  11  or *lx-  on  nr   v-»i-*Qnro  t^^im     '^la'^,    '''pnccs  are  not 
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made,  except  by  roads  and  the  boundaries  of  properties.  When 
the  land  is  dry,  and  requires  no  ditches,  outside  fences  only  are 
necessary  to  each  farm.  Sheep  are  kept  in  hurdles,  or  attended 
by  a  sbepberd  and  dog  when  loose. 

The  valuer,  under  the  inclosure,  sets  out  the  roads  and  fences: 
these  fences  have  usually  two  rows  of  whitethorn  quick  planted 
very  nearly  on  the  surface.  There  is  only  a  little  ditch  18  inches 
deep,  the  earth  from  which  is  placed  over  the  quickset.  Of 
course  these  little  hollows,  called  ditches,  are  of  no  use  as  water 
coorses,  and  it  would  effect  a  saving  of  land,  and  be  less  expen- 
sive, to  plant  the  quick  upright  on  the  flat  where  the  soil  is  dry. 
Elm  or  beech  posts  and  rails  are  generally  erected  against  the 
new  fence,  which,  if  properly  attended  to,  will  last  four  or  five 
years,  by  which  time  the  quicks  will  be  able  to  dispense  with 
their  protection.  A  fence  with  double  rows  of  rails,  to  be  kept 
in  repair  for  four  years,  costs  7^.  per  pole,  with  single  rails  5«., 
and  quicksets  planted  without  rails  Is.  6d,  per  pole. 

The  expenses  of  the  inclosure  are  mosdy  defrayed  by  the 
sale  of  some  of  the  waste  or  common,  but  where  no  such  land 
exists  the  cost  of  inclosing  is  charged  on  the  several  proprietors. 
There  is  not  now  so  much  trouble  or  expense  in  the  legal  part 
of  the  business.  The  several  parishes  to  be  inclosed  in  the  year 
are  grouped  in  one  bill  under  the  General  Inclosure  Act,  and 
passed  in  the  same  Session  of  Parliament.  The  entire  cost  may 
amount  to  30s.  per  acre,  but  where  no  roads  are  made  the  expenses 
have  sometimes  been  as  low  as  10s. 

The  arable  land  of  the  county,  for  the  most  part,  lies  in  large 
fields,  and  there  are  very  few  districts — Middle  Aston  and  Tew 
excepted — where  much  damage  is  done  by  hedges  and  timber. 
In  these  unfortunate  exceptions  it  appears  as  if  all  the  trees  from 
the  open  parts  of  the  county  had  been  transplanted  to  these  small 
inclosures,  to  the  utter  destruction,  for  agricultural  purposes,  of 
(Mie-fourth  of  the  land.  A  very  barbarous  custom  prevails  in 
some  parts  of  Oxfordshire  of  lopping  off  all  the  boughs  from  the 
tall  hedgerow  timber,  and  leaving  only  a  few  sprigs  at  the  top, 
thus  injuring  the  timber  and  destroying  its  beauty  of  appearance. 
Dry  stone  walls  are  common  in  the  north-west  of  the  county. 
The  fences  by  the  side  of  the  principal  roads  are  neatly 
trimmed :  a  hook  fastened  in  a  long  handle  is  used  in  preference 
to  shears.  In  addition  to  the  work  being  done  more  expedi- 
tiously, there  is  this  advantage,  that  the  yoimg  wood  is  not 
bruised,  and  consequently  does  not  become  knotty  as  when  shears 
are  used.  The  shears  may  be  necessary  in  cropping  a  few  refrac- 
tory sprigs  along  the  sharp-pointed  top  of  the  fence.  When  once 
the  hedge  is  formed,  an  expert  hand  can  earn  very  good  wages  at 
trimming  fences,  and  make  the  work  look  well  at  id.  per  pole. 
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Cutting  and  laying  fences  is  neatly  and  substantiaUy  po^ 
formed.  All  the  large  wood  of  the  old  hedge  is  cut  ont^  and 
the  young  sprays  only  left,  which  are  cleverly  braided  on  lire 
stakes,  left,  from  18  inches  to  4  feet  high,  according  to  tbe 
strength  required.  By  laying  all  the  rough  ends  of  the  boshes 
on  the  land  side,  cattle  cannot  browse  on  the  young  shoots,  so  no 
dead  fence  is  required,  while  the  other  side  is  protected  by  the 
ditch.  The  young  wood  is  all  laid  in  one  direction,  at  an  angle 
of  45°,  and  is  secured  from  flying  up  by  briars  twisted  on  the 
top  of  the  stakes.  A  better  way  for  fencing  against  honed 
cattle  is  to  braid  the  live-wood  crosswise  like  a  net  which  re- 
quires no  "  withs  "  or  binding  at  the  top. ' 

The  praise  which  is  awarded  to  hedging  cannot  be  extended 
to  ditching.  From  one  end  of  the  county  to  the  other  there  if 
sad  neglect  of  the  state  of  the  ditches.  On  light  arable  land 
ditches  are  of  no  service  and  are  best  ploughed  in,  but  on  all 
stiff  soils,  and  around  all  meadows  and  pastures  ditches  are  in* 
dispensable.  The  ditches  whicli  do  exist  have  been  in  most 
instances  defectively  made  at  first  in  respect  of  depth  and  widdi, 
and  when  hedges  are  cut  the  utmost  that  is  done  is  merely  to 
trim  the  sides  and  clear  the  bottom.  For  the  next  eight  or  ten 
years,  till  the  fence  wants  laying,  they  are  seldom  or  never 
touched.  In  some  game- preserving  districts  of  Norfolk,  where 
tenants  are  too  neat^  clauses  in  the  leases  are  inserted  to  the  effect 
that  ditches  shall  not  be  trimmed  more  than  once  in  four  yean : 
in  this  county,  where  every  agreement  directs  that  ditches  and 
water-courses  are  to  be  well  cleansed  even/  J^^  ^^^  operation  is 
performed  about  once  in  eight  years.  Half  of  the  ditches  now 
are  choked  with  rubbish,  or  trodden  nearly  full  by  cattle.  The 
water  that  may  trickle  into  them  has  no  chance  of  escape,  and  of 
course  saturates  and  poisons  the  surrounding  land.  There  is  no 
doubt  that  at  little  cost  an  immense  amount  of  benefit  would 
accrue  to  stiff  meadow  lands,  by  proper  atttention  paid  to  ditches. 
In  the  first  place  they  should  be  cut  much  deeper,  wider  at  the 
top,  and  sloping,  so  as  to  form  a  nan*ow  channel  at  the  bottom. 
If  scoured  out  every  year,  and  proper  means  taken  to  convey 
he  surface-water  from  the  furrows  rapidly  into  the  ditch,  mndi 
iand,  now  excessively  wet,  would  be  made  comparatively  dry 
'"ithout  the  expense  of  nnder^draining. 

Few  things  conduce  so  much  to  the  neatness  of  a  farm  ai 
rood  gates.  In  this  particular  the  county  of  Oxford  is  generallj 
''^ticient.  Larch,  ash,  or  willow  poles  split,  or  sawn  down  the 
iiiddle,  serve  as  rails.  The  head  and  heel,  called  here  tfai 
^  har,"  are  usually  made  of  elm.  Of  course  litde  strength  ii 
required  to  protect  arable*  fields,  but  gates  thus  constructed  an 

'n^y      ipeiqrKtlv    >nd  SC>Oi       '^l^    ♦'^  piftC****         Th«»  ^iSUal  ffflStflTlPg  tW 
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is  very  inartificial.  A  staple  is  fixed  into  the  post  thus,  and  a 
large  mortice  (having  a  spike  run  through  the  top)  is 
fait  in  the  heaid  of  the  gate  to  receive  it.  When  the 
gate  is  properly  shut  the  spike  in  the  mortice  hitches 
itself  over  the  notch  in  the  staple.  At  the  best  the 
gale  has  to  be  lifted  before  it  can  be  opened,  besides 
which  a  lai^ge  mortice  weakens  the  head  of  the  gate ;  but  should 
a  gate  made  of  such  materials  escape  warping,  it  is  sure  in 
time  to  sink ;  it  then  becomes  quite  a  business  to  shut  it, 
and  to  open  it  on  horseback  is  next  to  impossible.  The 
wooden  latches,  commonly  in  use  north  of  Oxford,  or  a  chain 
with  a  hasp,  form  a  much  better  fastening  than  this,  but  an 
iron  spring  is  better  still.  Most  of  the  gates  by  the  grass 
groonds  are  made  too  low.  Cattle  lean  their  heavy  shoulders 
against  them  and  smash  the  top  rail.  If  the  gates  were  a  foot 
JiigHer  they  would  be  careful  not  to  hurt  their  throats  by  pushing. 
The  head,  heel,  and  top  rail  of  a  gate  should  be  of  oak,  the 
other  rails  and  ledges  may  be  Memel  deal.  When  well  painted 
such  a  gate  will  last  out  four  of  the  common  sort.  It  is  surprising 
that  in  a  country  where  wood  is  so  plentiful,  where  stone  walls 
are  so  well  built,  and  hedges  often  so  nicely  trimmed,  mor^ 
neatness  should  not  be  displayed  in  the  construction  and  sightly 
appearance  of  field-gates. 

The  only  large  wastes  noticed  by  Arthur  Young  were  Otmoor 
and  Wychwood.  Otmoor  was  inclosed,  and  the  award  signed  in 
1829.  It  contained  about  2500  acres,  and  no  less  tban  seven 
parishes  had  common  rights  on  the  moor.  It  appears  that  the 
Act  was  obtained  in  a  clandestine  and  surreptitious  manner,  and 
was  so  unpopular,  that  after  the  land  had  been  allotted,  a  large 
body  of  commoners,  the  lord  of  the  manor  concurring,  pulled 
down  the  rails  repeatedly  and  levelled  the  fences.  Resistance 
was  carried  to  such  an  extent  that  it  was  deemed  necessary  to 
call  in  the  aid  of  the  military.  The  rioters  were  indicted  at  the 
Assizes,  and  acquitted  on  the  ground  that  'the  Commissioners 
had  exceeded  the  powers  accorded  to  them  by  the  Act.  Like 
most  undertakings  destitute  of  an  honest  foundation,  this  inclosure 
did  not  prosper ;  and  although  the  land  is  divided,  it  still  pre- 
sents the  appearance  of  a  common,  and  carries  very  little  stock. 
During  the  winter  months  a  great  portion  of  the  moor  is  under 
water.  A  new  cut  was  made  for  the  river  Ray,  but  it  is  nearly 
choked  up.  Whenever  the  Cherwell  overflows,  it  pounds  back 
the  waters  of  the  Ray,  and  Otmoor  is  immediately  flooded. 
Nothing  but  a  well-arranged  system  of  steam  drainage  could 
provide  against  this  liability.  Otmoor  rests  on  the  Oxford  clay, 
and  though  in  its  present  state  it  is  very  unproductive,  it  might, 
if  it  could  be  kept  dry,  make  some  useful  dairy  land. 
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The  forest  of  Wychwood  is  computed  to  contun  3735  acres, 
of  which  1841  acres  are  used  as  coppice,  1741  acres  are  open 
ridings,  plains,  woods,  and  waste,  127  acres  are  occupied  bj 
the  two  principal  lodges  and  three  keepers'  lodges,  and  the 
remaining  part  (about  26  acres)  is  detached  land  lying  in  adjoin- 
ing parishes.  The  underwood  in  the  coppice  is  cut  at  stated 
periods  (of  18  or  21  years),  and  then  fetches  about  5/.  per  acre. 
The  coppice  is  closed  for  the  first  eight  years,  and  is  afterwards 
thrown  open  for  the  deer  and  commonable  cattle  until  the  next 
cutting.  The  soil  of  the  forest  is  variable;  a  considerable 
portion  is  the  stonebrash  of  the  neighbourhood,  and  some  is  a 
stifFcr  loam.  The  land  is  well  adapted  for  cultivation.  There 
are  other  woods  around  the  forest,  being  purlieus  thereof,  sudi 
as  tlie  Baron's  coppice,  the  woods  of  Hailey,  Crowley,  Minster 
Lovell,  &c.,  amounting  probably  to  2000  acres.  The  coppice, 
as  well  as  the  open  land,  grows  timljer,  chiefly  oak,  whidi  is 
occasionally  sold  by  auction,  the  best  being  first  selected  for  the 
uses  of  the  Navy,  which  is  sent  at  great  cost  of  carriage  to  the 
dockyards.  There  is  some  ash,  elm,  and  other  timber,  but 
forming  no  great  proportion  of  the  whole.  After  deducting  all 
Expenses,  the  forest  has  usually  produced  for  the  country,  as  its 
clear  annual  return,  the  magnificent  sum  of  100/.  per  annum. 

An  Act  was  passed  in  February  1853,  disafforesting  the  forest 
of  Wychwood,  and  is  to  be  carried  into  execution  by  three 
commissioners.  It  provides  that  land  be  set  apart  in  suitable 
situations  for  commonable  cattle,  and  sheep  belonging  to  those 
who  formerly  possessed  rights  of  common  in  the  forest.  The 
deer  arc  to  be  removed  in  the  space  of  two  years  from  the  date 
of  passing  the  Act.  The  forest  is  to  be  made  a  parish,  a  church 
is  to  be  erected,  and  a  perpetual  curacy  established.  The  award 
is  to  be  made  in  the  space  of  three  years,  and  power  is  given  to 
cut  down  timber  and  sell  underwood  and  land  to  defray  the 
expense  of  making  roads,  fencing,  &c.  The  changes  which  mast 
needs  take  place  by  the  disafforesting  will  be  a  great  boon  to 
the  neighbourhood,  and  one  which  has  long  been  desirable. 
Many  will  doubtless  regret  the  loss  of  so  fine  a  tract  of  wild 
orest  land  to  the  country,  which  has  been  a  source  of  much 
^ilcasurc  and  delight  to  the  dwellers  in  its  vicinity.  But  these 
jonsiderations  are  of  small  weight  compared  with  the  advantages 
^o  be  derived  from  the  inclpsure  and  cultivation  of  the  land,  the 
clearance  from  the  neighbourhood  of  poachers  and  thieves,  and 
he  improvement  in  the  morals  of  the  people.  Before  the  matter 
:an  be  completed,  a  lajisc  of  some  years  must  necessarily  intervene; 
md  the  commoners  must  not  anticipate  great  gain  in  exchange 
for  their  forestal  rights  after  t^^  land  has  been  deducted  which 
»    Twimroij  to  Tn****^    }*-»  flt]o«  «^     v»p  '^r'*"*'n.  ^^''  TP'^ff^^,  and  those 
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arising  from  the  inclosnre  itself.  Additional  powers  to  those 
conveyed  bj  the  Act  will  be  necessary  before  the  rights  of 
common  over  the  woods  and  coppices  adjoining  the  forest  can 
be  disposed  of  and  commuted.  These,  although  of  no  great 
value  in  themselves,  operate,  so  long  as  they  exist,  as  an  impedi- 
ment to  the  owner  of  land  adjoining  them  from  making  improve- 
ments by  cultivation.  The  disafforesting  Act  is,  at  all  events, 
a  step  in  the  right  direction ;  and  there  is  no  reason  to  doubt 
that  the  power  of  the  Commissioners  will  be  extended  to  the 
carrying  out  of  further  improvements,  and  divesting  such  lands 
of  embarrassing  conditions  of  tenure. 

The  other  wastes  in  the  county  are  inconsiderable,  and  are 
chiefly  situated  in  the  Chiltem  district,  covered  with  furze  and 
brushwood.  The  uninclosed  parishes  have  frequently  a  common, 
on  which  each  farmer  turns  a  certain  restricted  number  of  cows 
or  sheep. 

The  Chiltem  Hills  are  covered  with  large  tracts  of  beech 
woods.  Here  and  there,  where  clay  is  abundant,  may  be  found 
a  good  sprinkling  of  oak ;  but  generally  there  is  little  besides 
beech,  which  flourishes  well  on  the  chalk.  Beech  may  be  felled 
at  from  twenty  to  forty  years'  growth ;  and  a  wood  requires  thin- 
ning over  once  in  five  or  ten  years,  according  to  the  rapidity  of 
its  growth.  It  is  a  good  plan  to  draw  a  beech  wood  frequently, 
and  keep  it  thin ;  also  to  trim  off  all  the  lower  branches  of  the 
trees  that  the  young  seedlings  may  have  a  chance  of  getting  up. 
The  young  stocks  spring  from  the  beech-mast,  or  nuts,  not  from 
old  stools,  which  are  best  grubbed  up.  A  good  beech  wood 
does  not  now  pay  much  more  than  %s.  an  acre  per  annum ;  and 
the  price  per  load  (of  25  feet)  varies  from  is.  to  14^.  In  1809 
it  was  worth  24^.  All  the  beech  woods  on  the  Chiltem  Hills 
are  free  from  poor-rates.  Hardly  any  land  is  bought  so  dearly 
as  beech  woods.  When  the  ground  is  purchased,  it  is  not  half 
paid  for.  Suppose  the  soil  cost  from  14/.  to  16/.  per  acre,  a 
good  stock  of  beech,  if  all  valued,  will  come  to  24/.  or  26/.  per 
acre,  and  thus  raises  the  price  to  40/.,  which  pays  about  1  per 
cent.  A  large  portion  of  beech  woods  have  been  grubbed,  but 
frequently  the  woods  are  on  such  abrupt  declivities  that  the  land 
is  good  for  little  in  any  other  form.  The  rough  portions  of  the 
beech  are  consumed  for  fuel,  but  the  greatest  portion  of  the 
timber  is  employed  in  chair-making.  The  chair-makers  do  not 
require  large  beech ;  three  trees  to  a  load  is  considered  a  good 
size.  Beech  is  little  used  on  a  farm  except  for  making  bam 
floors,  axle-trees,  and  felloes  for  narrow  wheels.  There  are  some 
very  extensive  woods  and  coppices  in  other  parts  of  Oxfordshire. 
Waterperry,  Stowe,  Forest  Hill,  and  other  parishes  to  the  east 
of  Oxford,  contain  some  thousands  of  acres.    These  woods  chiefly 
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produce  underwood,  which  is  cut  at  from  eight  to  twelve  yean 
growth,  and  fetches  from  4Z.  to  8Z.  an  acre.  The  underwood  is 
principally  emphiyed  in  the  manufacture  of  split  hurdles,  while 
the  smaller  sprays  .are  used  for  wicker  or  flake  hurdles,  hay- 
cages,  tliatcher's  stuff,  fa<r^ots,  and  kindlcrs.  Oak  is  the  prin- 
cipal timber  gro^m  in  conjunction  with  the  underwood. 

In  the  Cliiltem  district  where  flints  abound,  the  roads  are 
mostly  kept  in  famous  repair,  but  between  the  gravel  beds  at  the 
foot  of  the  hills  and  Oxford,  the  materials  for  making  roads  are 
very  inferior.     The  cond   rag  when  applied   for   road^making 
soon  resolves  itself  into  dust  or  white  paste.     Indeed  two  roads 
that  enter  Oxford  from  the  south-east  are  a  disgrace  to  any  city. 
One  is  actually  unsafe,  and  tlie  other  is  full  of  holes.     Such 
roads  might  have  served  very  well  in  the  times  of  Boadicea,  bat 
we   look  for   sometliing   rather    bettor   in   the   days    of  Queen 
Victoria.     North  of  the  city,  the  quartz  pebbles  that  are  found 
in  the  elevated  beds  of  the  Oxford   clay,  when  broken,  make 
excellent  roads ;  but  when  thrown  in  without  breaking,  they  roll 
about  all  the  summer,  as  their  spherical  form  unfits  them  for 
binding.     A  mixture  of  these  pebbles  with  the  hardest  sorts  of 
live  stone  does  very  well.     In  the  stonebrash  districts  the  roads 
are  generally  wide  and  open,  and  tlierefore  soon  dry.     Thus  the 
stone  has  a  better  chance  than   if  the  roads  were  narrower,  or 
more   encloseil.     About  Banbury,  the  inferior   oolite  produces 
such  wretched  materials  for  road  making,  that  the  turnpikes  are 
repaired  with  granite  or  Hartshill  stone.     On  some  clay  farms 
remote  from  public  highways,  the  field-roads  are  always  bad^ 
and  at  times  impassable.     A  hard  road  up  to  a  farm  is  not  very 
common,  while  the  state  of  the  drifts  to  the  fields  is  something 
fearful.     It  would  be  next  to  impossible  to  cart  any  root-crops 
to  the  steading  in  the  winter.     Tlie  gateways  between  fields,  or 
leading  to  the  cow-houses,  on  some  clay  meadow  grounds,  are  so 
bad,  that  occasionally  cows  are  stranded  in  their  passage,  and 
have  to  he  hauled  out  oftJieir  miry  bed  by  a  team  of  horses. 

A    well    an'anged    and    convenient  farm-steading  is  quite  a 

wonder  in  Oxfordshire.     The  buildings,  for  the  most  part,  are 

grouped   in  the   most   admired    confusion   round   an   irregular 

'inclosed  space  called  a  yard.     It  would  appear,  from  an  inspeo- 

ion  of  many  of  the  homesteads,  that  our  ancestors  thought  a 

ard  was  not  complete  without  a  pond  in  it  to  catch  the  draioings 

rom  the  manure,  that  a  cart-slied  must  open  into  a  stiaw-yard, 

J-of  pigsties  should  face  to  the  north,  that  bams    should   be 

iiiiced  on  the  south,  and  thus  throw  their  dull  shadow  over  a 

^rd  not  boasting  of  a  single  open  shed  for  cattle.     Nor  are 

i.ese  evils  ea^'ly  got  rid  of.     Tliere  arc  the  buildings,  and  rear- 
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they  are  all  so  old^  and  so  far  gone  in  decay,  as  not  to  be  worth 
repair;  and  conflagrations,  though  too  frequent,  do  not  often 
occur.  But,  unless  something  of  this  kind  happen,  the  farm- 
stead is  patched  up,  and  the  great  evil  of  bad  arrangement  is 
only  alleviated  and  not  properly  remedied.  There  is  generally 
plenty  of  bams,  in  some  cases  more  than  is  needed;  more 
shedding  and  less  bam-room  would  be  an  improvement.  In  the 
south  of  the  county,  where  wood  is  plentiful  and  stone  scarce, 
faurms  are  generally  built  of  quartering  and  weather  boarding. 
The  quarters  which  form  the  frame-work  of  the  sides  and  ends 
-are  cased  with  thin  elm  or  beech  boards. 

Though  most  parts  of  the  county  are  well  off  for  building  ma- 
terials, and  some  good  farm-buildings  are  to  be  found  in  v'arious 
parts  of  the  county,  these  are  more  frequently  in  the  occupation  of 
the  landlord  than  enjoyed  by  the  tenant.  However,  on  the  Sarsden 
estate,  in  addition  to  the  well  arranged  steading  in  the  occupa^ 
tion  of  the  liberal  proprietor,  all  the  farms  are  well  supplied 
with  suitable  and  substantial  farm-buildings,  and  six  of  them 
have  stationary  steam-engines.  These  engines,  with  the 
requisite  machinery,  are  mostly  supplied  and  erected  by  the 
landlord,  who  only  charges  the  very  moderate  interest  of  four 
per  cent,  on  the  outlay.  The  home  farm  at  Blenheim  is  justly 
noted  for  its  excellent  buildings,  and  there  are  some  very  good 
ones  recently  erected  at  Bladon,  which  is  also  farmed  by  the 
noble  owner.  On  these  farms  are  two  fixed  steam-threshing 
machines,  very  cheaply  and  efficiently  constructed  by  Riddle 
and  Son  of  Tweedmouth.  At  Brize  Norton  is  some  wide  and 
newly-built  shedding  400  feet  long.  These  sheds  open  into 
small  yards,  and  make  very  comfortable  lodging  for  cattle.  In 
some  other  parts  of  the  north  of  the  county  are  neat  and  sub^ 
stantial  farm-buildings.  Among  them  are  those  at  Eynsham, 
which,  in  addition  to  their  convenience,  are  supplied  with  all 
the  machinery  for  profitably  carrying  on  a  large  and  well-regu- 
lated occupation.  South  of  Oxford  may  be  seen  a  noble  range 
of  bams  at  Fivefield,  all  under  one  roof,  and  forming  two  sides 
of  a  large  yard.  This  extensive  building  is  140  yards  long, 
and  is  furnished  with  six  threshing  floors.  There  arc  some 
good  buildings  and  nice  machinery  at  Swyncombe.  At  Shir- 
bum  Castle  one  of  Clayton  and  Shuttleworth's  portable  engines 
drives  a  com,  malt,  and  beanmill,  chaff-cutter,  circular  saws, 
and  threshing-machine.  The  saws  go  well,  and  are  of  great 
Importance  on  an  estate  where  so  much  of  the  farm-buildings  is 
f^sed  with  weather-boarding.  At  Lobb  farm  there  is  a  recendy 
erected  covered  homestead  100  feet  long,  75  feet  wide,  and  the 
walls  12  feet  high.  The  bams  occupy  nearly  the  whole  of  the 
north  side,  the  stable  is  towards  the  west,  while  the  root-house, 
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pigsties,  &c.,  are  at  the  other  end.  It  all  opens  to  the  south, 
the  building  being  supported  by  iron  pillars  fixed  in  stone. 
The  interior  of  the  yard  is  chiefly  fitted  up  for  cows,  as  a  laige 
portion  of  the  farm  is  pasture.  The  roof  consists  of  three  spans, 
and  is  boaixlcd  under  the  slates ;  the  timber  used  is  deal,  and 
the  walls  are  built  of  the  Portland  stone  of  the  neighbouifaood. 
The  outlay  was  calculated  at  600/. 

The  farms  of  Oxfordshire  are  generally  small ;  between  SOO 
and  300  acres  is  considered   a  good  sized  holding.      On  the 
stone  brash  the  farms  are  larger ;  for  instance,  at  Blackbonrton 
the  parisli  contains  2200  acres,  and  is  divided  into  three  occu- 
pations ;  but  for  the  most  part  the  farms  are  too  small.     The 
larger  occupations  arc  usually  the  best  cultivated.     There  are 
certainly   more    tenants    with    slender   capital    than   there   are 
wealthy  farmers,  and  perhaps  a  small  occupation  may  let  for  a 
trifle  more  per  acre  than  a  large  tract  of  land,  but  a  small  farm 
always  requires  more  buildings  in  proportion  than  a  large  one.  All 
arable  farms,  to  be  carried  on  successfully,  sliotdd  be  ofmfficieid  • 
extent  to  employ  superior  machines  and    improved    implements. 
It  may  be  argued  that  the  leviathan  farmer  will  take  more  land 
than  his  capital  would  warrant     But  the  same  observation  more 
generally  applies  to  small  tenants,  who  now  and  then  take  farms 
with  hardly  any  capital.     Industry,  without  capital  to  back  it, 
is  of  little  avail,  and  the  man  who  enters  a  farm  with  little  cash, 
stands  a  good  chance  of  quitting  it  a  beggar.     A  man  to  enter 
on  a  heavy  land  occupation,  should  have  at  least  a  capital  of 
8/.  per  acre,  but,  if  he  possesses  that  amount  of  money,  he  will 
consider  before  setting  himself  fast  in  the  adhesive  mire  of  the 
Oxford  clays.     There  has  been  no  difliculty,  even  in  the  de- 
sponding periods  of  the  last  few  years,  in  finding  respectable 
tenants  for  stock  farms  at  a  fair  rent.     But  even  now  clay  lands, 
if  undrained  or  out  of  condition,  are  very  diflicult  to  let.     This 
is  natural,  for,  since  the  time  of  the  last  report,  the  average 
price  of  the  produce  of  stock  farms  has  considerably  increased, 
while  the  staple  produce  of  clay  lands  has  retrograded  in  value. 
Foreign  competition  cannot  very  seriously  affect  perishable  arti- 
cles.   But  the  difference  in  price  is  not  solely  attributable  to  this 
cause ;  we  must  look  for  it  in  the  different  modes  of  living  our 
Inn-^f^sed  prosperity  has  engendered.     The  average  annual  con- 
»UA»|^wion  of  our  population  amounts  to  9/.  10«.  for  meat,  batter, 
\nd  milk,  the  produce  of  a  stock  farm ;  while  it  is  little  more 

han  22^.  per  head  for  wheat,  the  staple  produce  of  clay  land. 

Parley,  the  only  com  crop  that  has  maintained  its  value,  is  not 
*  necessary,  and  even  this  grain  the  clay  farmer  cannot  produce 

•i  perfection.     With  increased  charges,  and  diminished  prices, 

Vi*  fnor   ^f  r»QT>itn     ^^o  iprlr''*'*'^  ^f>  «hnn  ^\\ti  "fi**©"'^-  lands,  as  the 
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cultivation  is  expensive  and  unprofitable,  and  there  is  only  the 
bare  chance  of  making  a  scanty  and  thankless  living. 
.  The  largest  estate  in  the  county  contains  about  20,000  acres. 
Another  property  extendftto  14,000  or  15,(500.  A  few  estates 
vary  from  4000  to  6000,  while  the  rest  of  the  land  is  in  the 
hands  of  small  proprietors. 

The  noble  owner  of  Blenheim  has  turned  the  sword  of  his 
illustrious  ancestor  into  a  most  extensive  ploughshare,  his  Grace 
being  at  this  time  one  of  the  most  extensive  farmers  in  the 
kingdom,  occupying  nearly  7000  acres  of  his  own  land.  The 
noble  Duke  farms  in  first- rate  style,  using  the  best  animals  and 
most  approved  implements,  and  employing  very  active  and 
clever  baili£&.  The  improvements  are  carried  on  vigorously 
and  well,  and  no  amount  of  trouble  or  expense  is  spared  to  bring 
the  land  into  a  good  state  of  cultivation.  New  buildings  are 
erected,  wet  soils  drained,  hedge-rows  grubbed,  and  useless 
timber  felled.  The  same  improvements  should  of  course  be 
extended  over  the  whole  property. 

It  is  computed  that  nearly  one-sixth  of  the  income  of  the  land 
of  this  county,  t.  e.  rent  and  tithes,  belongs  to  the  Oxford  col- 
leges and  other  religious  bodies.  Speaking  generally,  the  pro- 
perty of  the  university  is  badly  managed.  The  master  and 
fellows  of  a  college  have  no  permanent  interest  in  the  estates, 
and  it  is  not  often  that  the  bursar  is  a  man  of  business  habits,  or 
conversant  with  the  management  of  land.  The  greater  part  of 
the  college  property  is  let  on  leases  of  21  years,  renewable  every 
seven  years.  If  a  lease  is  to  be  granted,  a  capitalist  overlooks 
the  estate,  and  pays  do\^Ti  to  the  college  twelve  or  fourteen 
years'  purchase  on  the  net  income.  The  college  receives  an 
annual  rent  of  5  or  10  per  cent.,  which  payment  varies  with  the 
price  of  corn.  Once  in  every  seven  years  the  lessee  pays  a  fine 
which  is  something  less  than  one  year's  income.  The  collie 
has  the  power  of  increasing  the  fine,  and  may  renew  the  lease  or 
not  at  option.  When  the  lease  is  not  renewed  after  the  first 
seven  years,  it  of  course  expires  at  the  end  of  the  next  fourteen, 
and  the  estate  is  given  up  to  the  lessors.  When  the  lessee  is  the 
actual  occupier  of  the  land,  and  a  man  of  sufficient  capital,  then 
these  leases  are  often  beneficial,  the  lands  well  tilled,  and  the 
hofding  kept  in  good  order.  But  should  the  estate  be  leased  to 
a  middleman,  who  underlets  the  farm,  and  who  took  the  lease 
simply  with  a  view  of  making  a  good  per-centage  of  his  money, 
then  the  estate  presents  a  most  wretched  and  dilapidated  appear- 
ance, 'i'he  lessee  is  supposed  to  keep  the  buildings  in  repair, 
and  is  only  allowed  by  the  college  such  timber  as  grows  on  the 
estate.  He  cares  nothing  about  the  condition  of  the  premises 
or  the  land.     If  he  added  to  the  buildings,  or  drained  and  im- 
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}>roved  the  soil,  he  might  have  to  pay  an  exorbitant  fine.  Theie 
eases  are  therefore  unsatisfactory  to  the  lessee  and  the  lessors, 
and  are  a  dead  loss  to  the  country,  as  they  are  a  barrier  to  all 
improvement.  Colfeges  are  very  wisely  taking  up  their  bad 
leases,  and,  when  the  lands  fall  in,  will  probably  Jet  tbem  to 
respectable  tenants  at  a  ra(  k  rental.  But  they  should  exercise 
a  sound  discTetion,  and  where  their  lessees  are  men  of  honesty 
and  of  sufficient  capital,  and  manage  their  land  with  as  nrach 
care  as  if  it  were  their  own  freehold,  then  it  would  be  unfair,  if 
not  unjust,  to  inflict  heavy  fines  or  refuse  to  renew  the  lease. 
But  the  creation  of  fresh  leasehold  property  is  not  desirable, 
neither  is  it  in  accordance  with  the  progressive  improvement  of 
the  age.  Tlie  college  may  for  the  moment  be  the  richer  for  the 
premium  paid,  and  have  immunity  from  the  trouble  of  attending 
to  the  outgoings  of  the  estate,  but  in  the  long  run  it  will  in- 
variably suffer. 

Farm-leases  are  the  exception,  not  the  rule ;  one  may  here 
and  there  Ix;  found,  but  almost  all  the  land  is  held  from  year  to 
year,  subject  to  a  six  months'  notic  e  to  quit  Landlords  do  not 
like  granting  leases ;  they  still  argue  as  they  did  in  the  days  of 
Arthur  Young :  "  To  grant  leases  is  to  give  away  your  estate  ^ 
it  is  to  bind  yourself,  and  leave  your  tenant  free :  it  gives  him  a 
knowledge  of  the  exact  time  at  which  he  can  begin  to  depreciate 
without  injury  to  himself."  But  it  may  be  asked  where  are  - 
gigantic  and  permanent  improvements  to  l3e  found  ? — in  Oxford- 
shire, or  the  Lothians  ?  Which  estiites  have  been  most  impro^'ed 
by  the  tenantry — Blenheim  or  Holkham  ? 

It  is  easy  to  say  that  a  fanner  with  a  lease  can  beg^n  to 
exhaust  his  land  with  impunity.  Under  the  year-to-year 
system,  he  seldom  put  his  land  into  a  condition  that  will 
admit  of  exhaustion.  The  clay  lands  of  the  county  are  in  much 
the  same  state  as  they  were  a  century  ago.  It  is  still  frequently 
said  that  in  Oxfordshire  "  great  improvements  are  rarely  wanted, 
and  that  for  aunmon  farming  neither  a  great  degree  of  confidence 
nor  the  security  of  a  lease  is  required."  The  first  assertion 
cannot  be  true.  On  the  poor  chalk  hills,  the  hnngrj  green- 
jands,  and  the  thin  stonebrash,  high  farming  is  as  necessary  as 
in  West  Norfolk.  And  on  all  the  clays  a  heavy  expenditure  in 
^he  shape  of  ditching  and  draining  is  required.  There  is  surely 
I  consiclerable  degree  of  confidence  requisite  for  tenants  to  under- 
«>ke  this.  "  The  only  true  and  systematic  incentive  to  improve- 
-ent  is  the  certainty  of  profit  in  the  expenditure  of  capital." 
livery  agriculturist  must  know  the  great  difference  between  a 
arm  where  good  and  expensive  management  is  exerted  and 
rx^\\t*    'n  which  the  main  object  is  to  do  as  little  as  possible. 
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ibey  know  that  in  six  months'  time  it  is  possible  for  them  to  be 
removed,  and  another  will  then  enjoy  the  benefit  of  their  im- 
provements if  they  have  made  any.  "  Without  the  certainty  of 
occupying  his  farm  for  such  a  time  as  he  may  reap  the  advantage 
of  his  outlay,  no  man  can  be  justified  in  investing  his  capital  or 
borrowing  money  to  improve  the  estate  of  another."  Arthur 
Young  says  in  his  Report,  "  The  year-to-year  system  retains 
great  power  in  the  hands  of  the  landlord,  but  it  is  the  most  ex- 
pensive folly  they  can  be  guilty  of."  Leases  granted  without 
discrinunation  may  injure  the  landlord,  and  the  land  be  none  the 
better.  It  is  quite  possible  to  secure  all  the  disadvantages  of  long 
leases  and  reap  none  of  the  benefits.  A  bad  tenant  with  a  lease 
is  a  great  burden  on  an  estate  :  he  is  like  the  dog  in  the  manger ; 
his  lease  keeps  others  out  who  would  do  something,  while  he 
himself  does  nothing.  But  if  leases  are  discarded  as  objection- 
able, compensation  clauses  for  unexhausted  improvements  might 
be  appended  to  every  agreement.  Proper  covenants  of  this 
nature  and  twelve  months'  notice  to  quit  are  perhaps  better  than 
long  leases.  There  are  in  Oxfordshire  many  instances  where 
tenants  have  lived  under  good  landlords  all  their  lives.  Some 
families  have  rented  land  for  generations,  especially  under  col- 
lies. In  the  south  of  the  county  the  name  of  a  most  respect- 
able and  worthy  yeoman  can  be  traced  in  the  parish  to  the  days 
of  the  Norman  conquest.  These  are  beautiful  instances  in  which 
honourable  men  have  confidence  in  each  other  more  binding  than 
any  law ;  but  in  very  many  parts  of  the  county  this  mutual  con- 
fidence does  not  exist.  * 

Too  many  of  the  estates  of  the  country  are  managed  by  law- 
yers, who,  having  no  knowledge  of  farming,  bind  the  tenantry 
with  antiquated  and  stringent  conditions,  injurious  to  them 
without  any  compensating  benefit  to  the  proprietor.  But  there 
is  also  much  land  under  the  stewardship  of  agents,  themselves 
.excellent  farmers,  and  who  for  integrity  and  practical  ability 
cannot  be  surpassed.  On  these  estates  the  able  management  of 
such  men  promotes  confidence  and  good  feeling  between  the 
landlord  and  the  tenant ;  and  while  enterprising  farmers  are  left 
unembarrassed  by  absurd  restrictions,  the  true  interests  of  the 
landlord  are  never  lost  sight  of. 

Tenancies  usually  commence  on  New  Michaelmas-day.  The 
covenants  between  the  out-going  and  in-coming  tenants  are  by 
no  means  satisfactory.  The  outgoing  tenant  may  enter  on  the 
w^heat-lands  in  August,  and  has  half  the  stable  from  that  date  : 
but  at  Michaelmas,  when  the  new  tenant  arrives,  the  old  occu- 
pant gives  up  only  half  the  house.  He  retains  the  other  moiety, 
a  portion  of  the  stable,  all  the  bams,  sheds,  and  yards  till  the 
following  May  or  June.     The  out-going  tenant  of  course  threshes 


260  Farming  of  Oxfordshire. 

and  delivers  his  com  himself.  He  also  spends  the  "  straw,  chaff, 
and  caving"  in  the  yards,  leaving  the  manure  for  the  new  tenant 
Can  anything  be  more  wretched,  or  more  conducive  to  ill-feeling 
between  the  out-going  and  in-coming  tenant  than  the  early  entry 
of  the  one  and  the  deferred  departure  of  the  other  ?  How  mnch 
better  are  the  covenants  where  the  out-going  tenant  gives  up  pos- 
session of  everything  at  Micliaelmas ;  the  incoming  tenant  threshing 
and  delivering  the  crop,  taking  the  straw,  &c.,  for  his  troubk. 
In  Oxfordshire  the  usual  covenants  are  that  the  out-going  tenant 
should  be  paid  for  all  operations  of  husbandry  performed  in  the 
preparation  of  the  ground  for  root-crops  or  fallows.  The  tumipsi 
&c.,  are  valued  by  the  number  of  plough  ings,  hoeings,  and  cost  of 
manuring,  and  not  by  the  worth  of  the  crop.  Fallows  are  paid 
for  in  a  similar  way,  and  thus  the  land  is  often  ploughed  in  wet 
weather,  and  little  attempt  is  made  to  clean  it,  as  the  price 
depends  more  upon  what  has  been  done  than  on  the  manner  in 
which  it  has  been  performed.  The  price  allowed  for  ploughing 
of  course  varies  on  different  soils.  It  may  be  as  low  as  8«.  or 
as  high  as  12*.,  and  even  14*.,  per  acre.  The  in-coming  tenant 
takes  to  all,  or  only  half,  tlie  hay  and  wheat-straw  at  a  spending 
price,  and  the  out-going  tenant  retains  the  rest  of  tlie  produce. 
The  consumer,  of  course,  crams  a  lot  of  half-starved  cattle  into 
the  yards,  <ind  the  poor  things  to  sustain  life  devour  almost  every 
blade  of  straw,  reducing  the  quantity  of  manure  without  im- 
proving its  quality. 

When  a  survey  of  the  English  counties  was  made  in  1770, 
the  rental  of  Oxfordshire  was  pul  down  at  19«.  6rf.  per  acre. 
In  1809,  after  seasons  of  scarcity  and  war-prices,  Arthur  Young 
calculated  the  average  rental  of  land  at  22*.  The  rental  of  the 
county  may  now  be  reckoned  between  28^.  and  30«.  per  acre. 
The  rich  red  land  in  the  north  of  Oxfordshire  lets  at  from  30f. 
to  45^.  per  acre  ;  the  stone  brash  from  18«.  to  255. ;  the  clay 
farms  from  20«.  to  25^. ;  the  sands  and  gravelly  loams  at  about 
30*. ;  and  the  Chiltem  district  may  avci-age  18*.  per  acre.  The 
rent  of  clay  farms,  as  before  observed,  lias  not  advanced  in  pro- 
portion to  the  other  soils ;  indeed,  within  the  last  few  years  the 
annual  value  of  such  land  has  decreased.  Neither  has  the  mcadow- 

and  participated  at  all  equally  in  the  advance  of  rent.  Some 
rich  grass-lands  are  mentioned  by  Arthur  V^oung  as  letting  for 
jO*.  an  acre ;  and  though  some  few  meadows  still  command 
that  sum,  the  general  rent  varies   from  30*.  to  50*.  per  acm. 

The  production  of  sainfoin,  green-crops,  and  root^crops,  renden 

Qe  farmer  less  dependent  on  the  meadows  for  the  support  of  his 
itock,  and  much  of  the  gra«e-l«nd,  ^'^-  reasons  already  stated,  is 

-»«.^  pr^^-luctive  th°n  fory"eri* 
r|i*        -^if  fkTxi'    imoir     It -*•'  far"^  ""lount  to  about  a 
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fourth  of  the  rent.  The  vicarial  tithes  are  often  very  light,  not 
more  than  %d.  or  Is,  per  acre.  It  is  becoming  a  general  plan  with 
landlords  to  pay  the  tithes  and  let  their  land  free  of  all  rent 
chaises.  The  Tithe  Commutation  Act  does  not  apply  to  more 
than  half  the  parishes  in  Oxfordshire.  When  parishes  were 
enclosed  there  was  generally  an  allotment  of  land  to  the  tithe- 
owner  in  lieu  of  his  rights.  In  some  cases  there  was  a  certain 
annual  payment,  or  corn-rent,  awarded  in  lieu  of  tithes,  the 
amount  of  which  is  regulated  by  the  prices  of  com  in  the  county, 
on  an  average  of  the  7  or  14  years  last  preceding.  The  unfair- 
ness of  these  corn-rents,  and  indeed  of  all  commuted  tithes  is, 
that  heavy  clay  lands  pay  a  larger  sum  per  acre  than  stock  farms. 
When  wheat  averaged  80*.  per  quarter  and  mutton  Ad,  per  lb., 
the  present  charges  might  have  been  just ;  but  now  these  pro- 
portions are  reversed,  the  strong  lands  have  much  the  worst 
of  it. 

From  the  last  annual  return  it  appears  that  the  poor-rates  of 
Oxfordshire  amounted  to  81,725/.  8*.  The  following  are  the 
sums  collected  for  the  poor's  rate  in  each  Union  : — 

Banbury £16,925     8  0 

Bicester 7,372  19  0 

Chipping  Norton 8,214    3  0 

HcadingtoQ 5,572     3  0 

Henley 11,444     6  0 

Oxford  (city) 4,988     8  0 

Thame   .     .     .     .     .* 11,579  19  0 

Witney 10,660    3  0 

Woodstock      . 8,068     1  0 


£83,825  10     0 


Several  parishes  comprised  in  these  Unions  are  not  in  the 
county  ;  so,  after  deducting  them  from  this  total,  the  sum  first 
recorded  represents  the  rate  in  Oxfordshire  in  1852. 

It  will  be  seen  by  the  following  comparison  that  the  amount 
of  poor-rate  has  recently  been  very  considerably  diminished : — 

In  1803,  Arthur  Young  states  the  rates  to  be  .  .  £103,569 
In  1834,  the  last  year  of  the  old  law,  they  were  .  150,335 
In  1852,  the  date  of  the  last  return 81,725 

Whatever  may  be  the  defects  of  the  New  Poor  Law,  it  is 
certainly  a  great  improvement  on  the  old  one,  for  the  amount  of 
pauperism  and  imposition  under  the  old  system  was  something 
fearful.  Every  labourer,  whose  family  exceeded  a  certain  num- 
ber, had  a  loaf  of  bread  allowed  weekly  for  each  extra  child. 
The  surplus  labourers  were  employed  in  turns  by  the  farmers, 
each  occupier  keeping  the  men  a  certain  number  of  days 
according  to  the  size  of  the  farm :  these  odd  hands  were  called 
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'*  rounds-men."  The  farmers  employed  them  at  a  certain  ram 
per  day,  receiving  afterwards  from  the  poor-rate  half  of  the 
wajjes  so  paid. 

Tlie  County  Rates,  which  increased  from  2,020/.,  in  1809,  to 
11,478/.,  in  1844,  were  in  tlie  last  year  reduced  to  9,489/.  The 
expenditure  is  managed  with  the  strictest  regard  to  economy 
consistent  with  the  decent  and  efficient  administration  of  justice. 
Indeed  the  important  duties  of  the  magistracy  are  performed  in 
a  most  exemplary  manner ;  and,  if  Justices  of  the  Peace  were 
elected  hy  the  people,  there  is  no  doubt  that  the  choice  in 
Oxfordshire  would  fall  on  the  most  active  of  those  gentlemen 
who  now  compose  the  bench. 

Oxfordshire  is  burdened  with  a  very  heavy  land-tax.  The 
assessment  of  real  property  is  999,138/.  3«.  6r/.,  and  the  land-tax 
paid  is  37,404/.  2^.  5jf/.,  which  is  about  8W.  in  the  pound; 
besides  there  is  the  lar^je  annual  sum  of  14,922/.  16*.  2}rf. 
redeemed.  While  tliis  county  pays  8W.  on  its  assessment,  the 
county  of  Cumberland  pays  id.^  and  Lancashire  only  \d.  in  the 
pound.  Tlio  parish  of  Shirbum,  with  an  assessment  of 
2,878/.  Is.  Grf.,  pays  1G8/.  19,v.  M,  for  land-tax,  which  is  1*.  id. 
in  the  pound.  Liverpool,  with  a  rental  of  1,619,155/.,  is  charged 
only  188/.  13«.  lOr/.  —  not  ticeiity  pounds  more  than  Shirbum. 
Consoquently,  Shirburn  pays,  in  proportion  to  its  rental,  Jive 
hundred  and  sixty-two  times  more  land-tax  than  Liverpool. 

Many  gentlemen  in  this  county  have  as  good  a  knowledge  of 
practical  fanning  as  their  ten.ints.  The  landlords  are,  with  few 
exceptions,  just  and  considerate  men.  The  ravages  caused  by 
game  upon  farmers*  crops,  which  10  or  20  years  ago  were  most 
appalling,  are  now  happily  confined  to  the  immediate  vicinity  of 
a  few  parks  and  coverts. 

The  large  farmers  are,  for  the  most  part,  enterprising,  intelli- 
gent, and  industrious ;  they  have  a  sound  theoretical  knowledge 
of  a«:riculture,  and  give  a  constant  and  careful  attention  to  the 
business  of  their  farms.  Tliough  not  so  spirited  or  progressive 
as  the  tenantry  of  some  other  counties,  they  calculate  more 
closely,  pnictise  more  perfectly,  and  farm  more  judiciously  than 
their  "  go-a-head'*  brethren.  Though  not  given  to  much  change, 
tliey  can  appreciate  new  inventions  and  adopt  useful  improve- 
ments: they  certainly  display  a  degree  of  irritability  when 
lecture<l  l)y  tlieoretical  Quixotes,  but  are  not  slow  in  appropriat- 
ing any  practical  and  paying  part  even  of  visionary  schemes. 

'ley  very  properly  value  a  new  system  by  the  profit  which  it 
yields,  and  when  convinced  that  it  j)ays  they  carry  out  the  im- 
provement with  perseverance  and  success.  But  on  the  smaller 
!arms  is  often  fount'  a  race  of  yeomen  less  wealthy  and  less 

r»  foil  I  (ran*  .    '*)ior'    "-ii      -r    'li«r    "nriifiQ**'    V»<-*-'-'#»op    f «m/*l  fi^l    SpCCIll^ 
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tions  and  useful  improvemaitSy  and  consider  all  progress  to  be 
"  stuff,"  and  all  inventions  to  be  "  nonsense  ;*'  they  crawl  on  in 
the  same  track  their  ancestors  jogged  over  a  century  ago.  But 
if  they  inherit  the  prejudices  of  the  "  good  old  times,"  they  also 
retain  their  sterling  qualities,  for  they  are  a  hospitable,  hard- 
working, and  kind-hearted  race  of  men. 

The  labourers  of  Oxfords tiire  are  upon  a  par  with  the  rural 
population  of  the  midland  counties  in  general :  they  are  not 
remarkable  for  energy  or  great  activity,  nor  do  they  display 
Bmch  tact  or  ability  in  perforining  the  common  work  upon  a 
Jarm.  The  woodmen  are  distinguished  for  the  dexterity  with 
which  they  handle  the  axe,  and  are  as  good  timber-fellers  as  can 
be  found  in  any  part  of  the  kingdom.  Common  labourers  begin 
work  at  6  iif  summer,  and  at  9  take  half  an  hour  for  breakfast ; 
they  stop  only  an  hour,  from  1  to  2,  for  dinner,  and  leave  off 
work  at  6.  It  lyould  be  easier  for  the  overlooker,  as  well  as  for 
the  men,  if  they  took  two  hours  for  dinner;  say,  from  11  to  1, 
and  breakfasted  before  coming  to  work.  The  half,  hour  for 
breakfast  is  a  great  nuisance  :  when  allowed  in  the  short  days  of 
winter,  the  men  have  scarcely  arrived  before  they  are  off  again 
for  breakfast.  Ten  hours  is  sufficient  time  for  a  man  to  work  in 
a  usual  way,  and  though  the  Oxfordshire  labourers  pretend  to  be 
on  the  farm  longer,  the  extra  half-hour  is  nearly  lost  in  the  many 
divisions  of  the  day.  Fencing,  rick-building,  thatching,  and 
harvest- work,  are  neatly  performed.  Task- work  is  not  very 
common,  and,  when  undertaken,  is  quite  as  dear  as  in  other  dis- 
tricts where  daily  labour  is  higher.  Mowing  grass-seeds  and 
meadows  for  hay  is  usually  dearly  paid  for  :  clover  last  year  cost 
from  2*.  W.  to  4^.,  and  permanent  grass  from  35.  6</.  to  4^.  &d. 
Turnip  hoeing  is  not  well  understood,  and  is  executed  slowly  and 
inefficiently.  The  carters  and  plough  boys  are  frequently  hired 
by  the  year,  and  a  young  carter  or  two  is  sometimes  lodged  by 
the  master.  Lads  of  the  ages  of  15  to  18  years  who  go  to 
plough,  receive  from  4^.  to  6*.  a  week  and  3/.  at  Michaelmas. 
Female  domestic  servants  as  well  as  ploughboys  are  hired  at  the 
various  fairs  which  are  held  about  Michaelmas. 

There  are  not  many  women  employed  in  the  field  except  at 
hay  and  com  harvest.  The  occupation  of  the  poor  women  in  the 
south  of  Oxfordshire  is  principally  lace-making:  it  has  the 
advantage  of  keeping  tlie  mother  at  home  with  her  family,  but  is 
an  unhealthy  and  miserably-paid  employment.  Since  the  intro- 
duction of  machinery  and  manufacture  of  so  much  cheap  lace  by 
means  of  it,  a  woman  must  be  a  skilful  hand,  and  work  very 
hard  for  many  hours  at  her  pillow,  to  make  even  6d.  per  day. 
A  great  many  poor  women  and  children  are  employed  at  Witney 
in  the  manufacture  of  blankets,  and  in  the  neighbourhood  of 
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Woodstock  in  making  gloves  and  other  articles  in  leather  tat 
which  that  town  is  famous. 

The  wages  of  the  common  labourer  are  now  10*.  or  11#.  per 
week,  carters  and  shepherds  receive  12;.  or  13&  Although  the 
wages  are  recently  advanced,  great  privations  are  endured  at  this 
inclement  season  by  the  poor  from  the  high  price  of  all  the 
necessaries  of  life.  The  weekly  pay  is  nearly  all  consumed  by  a 
large  family  in  bread  alone.  The  Scotch  system  of  paying 
labourers  in  kind  is  worthy  of  the  attention  of  employers.  On 
the  Eynsham-Hall  farm  it  is  partially  adopted,  the  men  receiviiig 
for  tlie  winter  half-year  2  quaiters  of  wheat  and  1  of  barley,  1 
ton  of  coals  delivered,  and  5/.  in  cash.  The  16  bushels  of  wheat 
(rod)  was  valued  at  11, ;  the  barley,  which  is  for  the  pig,  at  86f.; 
and  the  coals  at  20.*?. :  these,  together  with  the  money  payment, 
cost  the  farmer  11*.  per  week,  but  to  the  labourer  are  folly 
equivalent  to  13*. 

Fuel  commands  high  prices  almost  all  over  the  county.  In 
the  north  there  is  little  ^re-wood,  and  in  the  south,  from  the 
absence  of  canals  and  railways,  co.ils  are  very  dear.  No  district, 
within  the  like  distance  of  London,  is  so  badly  off  for  railway 
accommodation  as  the  south  of  Oxfordshire.  There  is  a  rich 
agricultural  country,  30  miles  in  width,  between  the  Great 
Western  and  Nortli  Western  Railways  :  both  companies  express 
a  great  desire  to  form  a  direct  Oxford  line ;  but  the  general  im- 
pression is,  that  between  these  two  august  bodies  the  scheme  will 
lall  to  the  ground. 

Perhaps  in  no  county  of  England  is  the  love  of  beer  among 

the  labouring  poor  so  general  or  so  extravagant  as  in  Oxfordshire. 

If  anything  out  of  the  common  routine  on  a  farm  is  to  be  done, 

"  a  drop  of  beer "  is  wanted  to  make  it  go  off  pleasantly.     It  is 

a  usual  thing  for  men  at  some  easy  job  by  the  day  to  dub  t<H 

gether  for  beer,  and  so  spend  2d.  or  3(f.  of  their  wages  before 

they  hjive  earned  it.     There  are  many  operations  of  agriculture 

in  which  beer  is  doubtless  of  much  service  to  the  labourer;  it 

washes  down  the  dust,  quenches  the  thirst,    cheers   him,   and 

stimulates  his  flagging  energies.     A  mod{;rate  quantity  will  do 

all  this,  while  an  excess  makes  him  drowsy  and  unfit  for  worL 

Men,  when  mowing  by  the  acre,  generally  allow  themselves  a 

gallon  of  strong  beer  a  day.     At  harvest  cart  the  beer  is  handed 

ound  every  two  hours.    Some  excellent  farmers  give  their  men 

«.  per  day  instead  of  beer :  this  is  a  good  plan,  but  it  shows  the 

i.r^rrlinate  quantity  that  is  commonly  allowed.     Most  unforto- 

*t*to./,  the  rage  for  beer  when  at  work  is  only  second  to  the 

'^ve  of  it  at  t*»'  ^I'^house.     This  miserable  infatuation  prodooes 

-wretchedness,  f       ^    '%  and  crime. 
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urranged  as  in  most  agricultural  districts  ;  but  it  must  not  be 
supposed  that  much  may  not  yet  be  done  in  the  way  of  im- 
provement, or  that  cotti^s  are  nearly  perfect.  Far  otherwise. 
One  great  hindrance  to  the  elevation  of  our  labouring  poor  is  the 
defective  accommodation  in  cottages,  many  of  which  have  only 
one  bed-room.  So  long  as  this  is  the  case  ministers  may  preach, 
and  the  legislature  pass  sanitary  measures,  but  the  moral  and 
physical  contagion  will  be  unchecked.  Parents  and  children, 
grown  boys  and  girls,  are  huddled  together  in  the  same  room, 
nay,  sometimes  in  the  same  bed — a  state  of  things  destructive  of 
all  sense  of  decency  and  self-respect.  It  is  very  well  for  cholera 
committees  to  abolish  noisome  cesspools  and  filthy  pigsties,  but 
a  more  prolific  source  of  infection  is  found  in  every  overcrowded 
bed-room.  This  evil  is  chiefly  felt  in  the  small  towns  and  open 
villages.  For  this  we  have  to  thank  the  law  of  settlement. 
Noblemen  and  gentlemen  who  take  interest  in,  and  are  very  kind 
to,  the  villagers  on  their  own  estates,  are  often  quite  unmindful  of 
the  condition  of  those  unfortunate  poor  who  belong  to  their  parish 
but  do  not  live  in  it ;  and  many  landlords,  while  very  good  and 
charitable  towards  their  cottagers,  are  also  very  strict  with  them. 
Should  a  man  be  a  drunkard,  or  a  single  woman  become  a 
mother,  both  are  sent  off  to  the  next  town.  It  may  answer  one 
purpose — of  furnishing  a  warning  to  those  who  remain — but  it  is  a 
very  questionable  means  of  reforming  the  guilty  to  transfer  them 
to  the  very  focus  of  temptation.  One  cannot  blame  a  small 
capitalist,  who  has  built  a  cottage  out  of  his  hard-earned  savings, 
for  requiring  a  good  per-centage  on  his  money,  and  thus  asking 
a  high  rent  for  his  cottage.  A  poor  man  single-handed  cannot 
afford  such  a  rent.  It  is  not  surprising  that,  to  eke  out  his 
scanty  means,  he  should  introduce  a  lodger  into  his  cottage, 
already  over-crowded.  Every  estate  should  have  cottages  suffi- 
cient to  accommodate  the  labourers  employed  on  it ;  but  it  is 
the  unfortunate  policy  of  the  settlement  law  to  offer  inducements 
to  the  demolishing  cottages  where  they  are  urgently  required, 
and  the  congregating  tliem  where  they  are  not.  Even  farmers 
are  so  short-sighted  as  to  object  to  cottages  on  or  near  their  farm, 
because  they  fear  an  augmentation  of  the  poor-rate.  But  let 
the  rate-payer  consider  how  much  of  the  labourer's  strength  he 
loses  when  the  latter  has  to  walk  3  miles  to  his  daily  work.  His 
journey  of  6  miles  adds  2  hours  to  his  day's  work.  Of  course  a 
man  whose  strength  is  thus  taxed  must  be  less  able  to  perform 
bis  daily  labour  than  one  living  on 'the  spot. 

Garden  allotments  are  common  and  have  been  found  to  be  of 
much  service  to  the  poor.  Their  value,  however,  greatly  de- 
pends on  their  extent  and  situation.  If  above  a  quarter  of  an 
acre,  more  time  is  required  for  attending  to  it  than  a  labouring 
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man  has  at  his  disposal ;  and  if  the  allotments  are  remote  from 
the  villap^e,  the  time  and  the  exertion  of  walking  thither  and 
back  after  a  hard  day's  work  is  more  than  a  garden  is  worth. 
Since  the  failure  of  the  potatoes  allotments  have  not  been  lo 
profitable,  nor  are  tliey  so  eagerly  sought  after  by  the  laboaren 
as  formerly.  The  rent  of  garden  allotments  varies  from  40*.  to 
80«.  per  acre,  the  proprietor  paying  all  outgoings.  A  cottage 
and  small  garden  is  let  on  large  estates  at  from  40*.  to  52«.  per 
annum.  In  the  little  towns  and  open  villages  the  rent  is  4/.  and 
uj)wards. 

The  under-draining  of  Oxfonlshire,  till  within  the  last  few 
years,  was  performo(l  witli  stones,  turf,  and  bushes.  Horseshoe 
tiles  have  been  employed  extensively,  and  in  some  stiif  claji 
were  used  without  soles.  Such  drains  do  not  answer  for  any 
length  of  time,  for  however  hard  the  clay,  water  will  soften  it, 
the  tile  sinks,  and  the  passage  is  obstructed.  On  the  top  of  the 
Chiltem  range  there  has  l)een  some  attempt  to  improve  the 
plastic  clays  by  draining;  but  the  depth  and  extent  of  clay  yeins 
is  so  variable  that  hardly  any  regular  system  is  carried  out  On 
tiie  coral  rag  and  stone  brash  many  springs  have  been  tapped, 
and  by  cutting  very  deep  drains  above  the  water  a  large  extent 
of  land  has  l>oen  drained.  To  such  an  extent  has  this  deep 
draining  been  carried,  that  at  Ssirsden  some  of  the  drains  are 
alwve  20  feet  deep,  and  have  dried  springs  at  the  distance  of 
half  a  mile.  In  draining  meadows  there  is  often  a  difficulty  in 
attaining  a  good  fall ;  and  on  the  same  estate  one  drain  is  made 
a  mile  long  in  order  to  find  a  proper  outlet.  On  the  stonebraeh, 
where  stones  are  plentiful,  they  <ire  still  used  in  drainingr. 
V^ery  many  drains  will  produce  a  sufijcicnt  quantity  of  stones  to 
form  a  permanent  passage  for  the  water.  Where  stones  can  be 
had  from  the  drain,  or  arc  quarried  on  the  spot,  they  may  be  the 
best  materials,  but  if  they  have  to  be  fetched  any  distance,  say 
a  mile,  tiles  are  very  much  cheaj>er.  Circular  draining  pipci 
are  now  invariably  used,  and  Ij^-inch  bore  is  the  usual  size  fcr 
single  drains.  Smsiller  sizes  are  not  considered  safe,  and  one 
proprietor,  who  has  drained  most  of  his  large  estate,  employs 
none  of  less  tlian  2-inch  diameter.  In  many  ]>arts  of  the  stoD^ 
brash,  nay,  (m  almost  all  farms,  are  beds  of  clay  which  want 
<lraining.  The  depth  of  draining  such  land  was  formerly  18 
■p..Knc^  but  it  is  now  found  that  a  depth  of  36  inches  or  48  indies 
^  better.  Sliallow  drains  are  apt  to  be  blocked  up  by  the 
,.nsi  ./A  mangold  and  other  plants,  but  a  peculiar  instance  of  a 
'e(»p  under-drain  Iwing  choked  occurred  last  year  at  Milton.  A 
)iec  e  of  loamy  clay  was  drained  with  li-inch  pipes,  at  a  depth 
'**  4  feet.  The  land  was  sown  with  vetches,  which  were  followed 
■»v  T  ^Ti^r^  '^'    M'-n     !      In  *ViQ  wint/i*    r    «w  '*f  ♦he  Hmina  ceased 
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to  act.  Some  of  the  pipes  were  taken  up  and  found  to  be  com- 
pletely filled  with  the  ^bres  of  the  turnip  root. 

The  clay  deposits  of  the  county  are  wet  from  the  rain  falling 
<m  tbem,  and  also  at  their  conjunction  with  other  strata  from 
ih^  water  which  has  percolated  through  more  porous  soils.  As 
all  the  clay  land  is  formed  into  ridges,  varying  in  height  from  18 
inches  to  4  feet,  and  in  width  from  8  to  12  yards,  there  is  usually 
no  choice  but  to  place  the  drains  in  the  furrows,  which  direction 
is  usually  the  line  of  descent.  In  cutting  across  the  lands  there 
is  much  more  soil  to  move,  and  it  is  also  less  efficacious.  Some 
land  which  has  been  drained  under  high  authority  in  this  manner 
has  disappointed  the  expectations  of  those  who  recommended  it, 
and  has  since  been  newly  drained  in  the  furrows :  the  depth  of 
sach  drains  is  from  3  to  4  feet,  which  is  much  greater  than  was 
usual  twenty  years  ago.  This  depth  is  found  to  answer  best  on 
clays,  but  in  the  argillaceous  chalky  soils,  where  a  bed  of  com- 
pact rock  is  often  within  2  or  3  feet  of  the  surface,  it  is  of  no 
use  pounding  into  that  stubborn  mass  deeper  than  to  bury  the 
pipe  in  the  rock.  Cross  draining,  where  the  malm  is  rubbly, 
aiui  also  on  the  upper  greensand,  may  often  answer  by  catching 
the  water  of  the  land-springs  ;  but  as  a  rule  it  is  safer,  and  in  the 
end  cheaper,  to  thorough  drain  all  land  of  that  description.  It 
is  difficult  to  say  what  is  the  proper  depth  to  drain  clays,  but 
while  thousands  of  acres  that  had  been  drained  at  18  inches  and 
2  feet  have  since  been  redrained  at  a  greater  depth,  there  is 
hardly  an  instance  where  a  well  executed  system  of  sufficiently 
close  4  feet  furrow  draining  has  failed.  A  system  of  clay 
draining^  without  the  use  of  pipes,  stones,  or  bushes,  has  been 
for  many  years  successfully  pi-actised  at  Middle- Aston  and  its 
immediate  neighbourhood.  After  the  drain  is  properly  shaped, 
a  piece  of  wood  about  6  feet  long,  10  inches  deep,  and  4  inches 
wide  at  the  top,  but  tapering  to  1^  at  the  lower  end,  is  placed 
in  the  bottom  of  the  drain ;  a  coating  of  toell  tempered  clay  is 
thrown  on  it  and  tightly  rammed  down ;  by  means  of  a  lever  the 
plug  is  pulled  forward,  and  so  leaves  a  channel,  which  is  very 
durable.  Some  land  has  been  thus  drained  more  than  twenty 
years  ago^  and  still  runs  well.  The  drains  on  pastures  are  not  more 
than  2  feet,  and  on  the  arable  land  30  inches  deep,  but  both  are 
perfectly  dry.  To  prevent  the  entry  of  rabbits,  moles,  and  rats, 
several  pipes  are  laid  at  the  mouth,  in  one  of  which  a  grating 
is  fixed:  the  parallel  drains  empty  into  the  main  drain  which 
runs  along  the  headland.  The  labour  of  this  sort  of  draining 
generally  exceeds  the  cost  of  the  common  plan  by  a  penny  per 
pole,  but  the  saving  of  pipes  and  other  materials  is  of  course 
very  considerable.* 

*  It  does  not  appear  essential  for  this  plag-draining  that  the  land  should  be  a 
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Tlie  success  which  has  so  uniformly  attended  the  proper 
drainage  of  arable  ground,  has  been  only  partial  when  applied  to 
grass  land.  The  meadow  before  perhaps  produced  an  abundance 
of  coarse  herbage ;  the  removal  of  water  destn>y8  the  food  of 
these  semi-aquatic  grasses,  and  years  elapse  before  the  finer  sorts 
muster  in  sufhcient  force  to  supply  their  place.  Pastures  that 
are  wet  in  winter,  and  will  not  bear  treading,  seldom  want 
draining  so  much  as  the  being  cleared  of  stock  ;  and  if  this  were 
done,  and  facilities  afforded  for  the  rapid  passage  of  the  lain- 
water,  many  meadows  would  be  vastly  improved  without  the 
expense  of  draining.  If  rushes  and  other  water  grasses  grow, 
then  there  is  no  doubt  that  draining  is  requisite.  Light  and 
g^velly  pastures  have  sometimes  been  drained  too  much.  A 
few  drains  in  such  ground  are  better  than  a  multiplicity.  A  glat 
of  water  is  injurious  and  should  be  removed,  but  a  fair  quantity 
of  moisture  in  the  subsoil  is  beneficial^  and  should  be  retained. 
In  late  years  large  sums  have  been  borrowe<l  from  Government 
by  the  landed  proprietors  of  Oxfordshire  for  draining.  By 
paying  6i  per  cent,  for  21  years,  the  capital  spent  is  refunded. 
Some  landlords  make  their  tenants  pay  all  this  charge,  thus 
reaping  the  benefit  at  the  end  of  the  term  without  having  con- 
tributed a  farthing.  Other  landlords  drain  the  land  themselvei 
and  charge  the  tenants  5  per  cent.,  and  on  some  estates  it  is 
customary  for  the  landlord  to  find  pipes  and  the  tenant  to  per- 
form the  labour  of  the  under-draining. 

These  observations  have  been  protracted  to  so  great  a  length 
that  the  consideration  of  the  few  remaining  heads  must  be  as  con- 
cise as  possil)lc. 

Tlie  principal  improvements  which  have  been  effected,  since 
the  Report  of  Arthur  Young,  are  to  be  found  on  the  stock-farms 
of  the  county.  Sheep  are  now  fatted  at  an  age  much  earlier 
than  was  then  ever  attempted ;  the  number  kept  has  increased 
exceedingly,  and  the  general  management  has  wonderfully  im- 
proved, 'i'he  extension  of  green  crops  has  greatly  enhanced  the 
value  of  light  lands.  Roots  are  also  much  more  cultivated.  In 
1809  the  swede,  under  the  name  of  "  ruta  baga,"  was  just  in- 
troduced, and  the  advantage  of  the  new  plant  over  the  white 
turnip  was  very  warmly  controverted.  The  discovery  of  artificial 
manure  has  been  a  mine  of  wealth  to  the  chalk  hills  and  poor 
»ands  of  the  county,  while  the  numerous  advantages  derived  from 
nclosures,  the  new  poor  law,  tlie  use  of  lime,  chalk,  and  im- 

>ery  stiff  clay,  for  on  a  retentive  loam  it  succeeds  very  well.  Some  drum  in  i 
hilly  pasture  mvAeJiftcen  years  ago  were  opened  in  the  presence  of  the  writer,  and 
appeared  as  i)erfect  as  when  firet  made.  Should  any  person  question  these  stite- 
nents,  or  requlr«  further  i"A)nnation  on  the  subject,  he  is  referred  to  Mr.  Cother 
>f  Middlo-Asto       vho  wil     .'^ni,t»'>sp   Tisp-l  *»ii  misg«-  'ngs  and  give  every  ex- 
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proved  breeds  of  cattle  and  sheep,  together  with  many  minor 
improvements,  may  be  gathered  from  a  perusal  of  the  foregoing 
pages. 

The  improvements  still  required  are  both  numerous  and  im- 
portant :  the  principal  are  of  such  magnitude  that  they  can  only 
be  originated  by  the  landlords.  Throughout  the  county  there 
is  great  need  of  better  situated,  more  extensive,  and  more  con- 
venient farm-buildings  ;  also  the  formation  of  good  farm  roads, 
the  extension  of  an  improved  system  of  drainage,  the  speedy 
adoption  of  some  effectual  means  of  obviating  summer  inunda- 
tions, and  giving  the  occupiers  of  land  increased  security  of 
tenure. 

The  tenantry  should  continue  to  give  increased  attention  to 
the  growth  of  green  and  root  crops,  and,  when  necessary,  apply 
liberal  doses  of  artificial  manure.  They  should  keep  a  heavier 
stock  of  cattle,  and  devote  more  care  to  the  formation  and  pre- 
servation of  farmyard  manure.  They  should  also  dispense  with 
all  superfluous  horse-labour,  use  better  implements,  and  more 
machiner}%  and  cultivate  most  of  the  soils  more  deeply.  The 
pasture  land  ought  to  receive  more  generous  treatment,  and  the 
ditches  and  water-courses  should  receive  constant  attention. 
Many  of  these  improvements  are  already  carried  out  on  some 
good  farms,  and  most  of  the  suggestions  apply  with  especial 
force  to  the  corn  lands  of  the  county. 

It  may  be  remarked  that  little  has  yet  been  said  about  the 
"  Tbest  method  of  treating  the  heavy  clay  land  known  as  the 
Oxford  clay."  Let  us  suppose  a  too  common  case  :  a  field  of 
clay  land,  wet,  foul,  and  poor.  It  must  be  drained,  cleaned, 
and  manured  before  it  can  produce  a  good  crop.  The  remedies 
though  simple  are  expensive.  Before  that  field  should  again  be 
planted  with  com,  above  6/.  per  acre  should  be  expended  on  it ; 
Mid  then  much  must  depend  on  the  weather,  that  the  work  may 
be  accomplished  effectually.  The  plastic,  gault,  Kimmeridge, 
md  Oxford  clays,  as  well  as  the  stiff,  chalky  loams,  may  all  be 
xeated  under  one  head.  Varying  as  they  do  in  tenacity  and  in 
x>m position,  all  may  be  considered  heavy  land ;  and  though 
;here  are  differences  between  them,  differences  equally  great 
3xist  on  the  same  formation,  and  often  in  the  same  parish. 

Before  attempting  to  suggest  a  better  method  of  treating  the 
leavy  clay  lands  of  the  county,  it  will  be  well  to  consider  the 
auses  of  their  defective  progress  and  present  barrenness.  All 
("ood  soils  have  a  naturally  porous  subsoil.  The  Oxfordshire 
lays  have  not.  The  high  semicircular  ridges  and  open  furrows 
re  an  attempt  to  let  off  the  rain-water ;  but  if  the  water  does  not 
tand  on  the  surface,  it  stagnates  between  the  soil  and  subsoil, 
nd  every  particle  is  thoroughly  saturated.    The  soluble  manures 
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are  washed  away  or  rendered  useless  by  water  taking  the  place 
of  air,  and  the  earth  is  cither  as  soft  as  mud  or  as  hard  as  a 
brickbat.  The  soil  must  be  deepened  and  dried  by  the  subsoil- 
plough  and  draining. 

The  ridges  or  lands  on  the  clay  soils  are  generally  8  or  10 
yards  wide,  and  are  laid  with  a  slight  curve  along  the  line  of 
descent  Where  broader  ridges  are  found,  the  land  is  usually 
dryer  and  better.  In  under-draining  there  can  be  little  hesitation 
about  distance,  for  the  inutility  of  draining  across  lands  has  else- 
where been  shown.  Soon  after  Michaelmas  the  land  should  be 
drained.  Let  the  furrows  be  opened  deeply  with  a  common 
plough,  and  a  drain  dug  3i  feet  deep.  Tiiis  may  not  be  con- 
sidered deep  enough,  but  as  the  height  of  the  ridges  may  be 
gradually  reduced  from  24  to  12  inches,  in  a  very  little  time  the 
pipe  will  be  4  feet  under  ground.  After  the  pipes  have  been 
carefully  laid,  and  a  little  of  the  upper  soil  placed  over  them, 
the  drain  can  be  filled  in ;  and  this  is  often  done  with  a  plough. 
In  draining  some  lands,  the  lias  for  instance,  the  last  spit  is 
often  a  rich  blue  clay.  This  should  not  be  returned  to  the  drain, 
but  spread  over  the  land,  and  will  thus  be  productive  of  much 
good.  Supposing  the  drains  to  be  30  feet  apart,  it  will  require 
1200  pipes  to  drain  .in  acre.  The  1^  inch  cost  18j»\  per  thousand, 
and  allowing  a  few  for  breakage,  and  larger  ones  used  in  the 
main  drains,  may  be  calculated  at  24.<?.  an  acre.  There  will  be 
72  poles  (of  5i  yards)  of  draining  on  the  acre,  which,  at  6rf.  a 
pole,  gives  365.,  thus  making  the  cost  of  under-draining  just  3/. 
per  acre.  The  cartage  must  of  course  depend  on  the  distance 
of  the  kiln,  but  as  a  thousand  l^-inch  pipes  generally  weigh 
less  than  a  ton,  this  expenditure  need  not  be  very  heavy. 

When  the  draining  is  finished,  the  land   should  be  deeply 

ploughed  in  the  direction  of  the  ridges,  and  laid  up  with  clear 

furrows  for  the  winter.     Should  the  draining  not  be  performed 

till  the  spring,  the  land  should  be  ploughed  first  and  drained 

afterwards.     The  pipes  can  be  carted  on  during  frosty  weather. 

By  allowing  fallow  land  to  lie  till  May  or  June,  which  some 

farmers  still  think  best,  the  weeds  have  taken  fast  hold  of  the 

ground ;  and  in  tearing  it  up  at  that  season,  the  couch  will  be 

^>roken  into  numerous  pieces,  each  one  of  which  being  full  of 

vigour  will  begin  to  grow.     Such  stubborn  soils  ought  to  be 

ploughed  in  November  to  be  well  pulverised  by  the  frost,  and 

the  second  ploughing  be  given  early  in  the  spring.    This  plough- 

ng  should  be  across  the  ridges.     The  land  being  mellowed  by 

he   winter,   and   made    friable   by  the   second    ploughing,  the 

rrubber,  roll,  drag,  and  harrow  should  be  set  to  work,  and  the 

~>t-weeds  pulled  out,  gath^^«Hl  up,  burned,  or  carried  off, 

TI»ongr|i    -inrl<>-    flrjiininqr    ^j        '^rriTnon       Vlbsoil    ploughing    jg    §(> 
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rare  in  this  county,  there  can  be  no  reai^on  for  surprise  at  the 
circumstance  that  draining  often  proves  insufficient  and  fails  to 
achieve  its  object.  Let  any  one  think  when  he  sees  five  great 
horses  in  a  line  ploughing  a  heavy  clay,  how  well  those  ponderous 
feet  knead  and  pound  the  waxy  subsoil.  No  wonder,  when  such 
land  is  never  ploughed  more  than  4  inches  deep,  that  the  subsoil 
is  impervious,  and  that  the  surface  though  soon  wet,  is  also 
easily  affected  by  drought.  Subsoiling  should  be  added  to 
drainage,  and  on  the  clays  of  this  county  is  more  indispensably 
necessary.  One  without  the  other  is  comparatively  useless ; 
both  combined  seldom  fail  to  ensure  complete  success.  It  is 
only  in  the  summer  that  the  subsoil  plough  should  be  used. 
The  land  may  be  ploughed  deeply  the  third  time  again  cunross 
the  ridges  and  drains,  the  common  plough  being  followed  by  the 
subsoiler.  This  should  not  turn  the  subsoil  over,  but  merely 
stir  it,  as  the  quality  is  seldom  good  enough  to  mix  with  the  top 
soil.  All  this  must  be  done  in  dry  weather,  as  the  subsoil 
plough  should  tear  up  the  soil,  not  cut  through  it.  After  a  turn 
or  two  with  a  scarifier  and  harrows,  the  field  in  a  fine  season 
ought  to  be  clean  and  dry.  It  has  been  supposed  that  the  land 
is  in  poor  heart,  and  probably  this  will  be  the  only  ground  fit 
for  wheat  on  the  farm.  It  should  receive  a  good  dressing  of 
long  farmyard  manure,  and  after  this  has  been  lightly  ploughed 
in,  two  bushels  of  wheat  may  be  drilled.  The  wheat  may  be 
followed  by  clover  or  beans,  or  come  in  for  a  green  crop,  as  the 
circumstances  of  the  farm  dictate.  It  must  be  borne  in  mind 
that  all  the  operations  just  described  must  be  done  in  fine  weather. 
No  clay  land,  however  well  drained,  should  be  ploughed,  carted 
on,  or  trodden  when  wet.  The  soil  is  puddled,  and  the  drains 
almost  cease  to  act.  Although  it  may  be  very  easy  to  write 
directions  for  cleaning  stiff  soils,  nothing  can  be  done  properly  in 
a  summer  like  that  of  1852  or  1853. 

The  object  of  a  summer's  fallow  is  to  clear  the  land  of  annual 
and  perennial  weeds,  to  rest  it  when  over-cropped,  to  pulverise 
it  by  exposing  it  to  the  sun  and  air,  and  to  alter  its  condition  by 
chalking,  burning,  or  manuring  it.  When  land  is  made  fine, 
rain  displaces  the  air  held  in  the  soil  ;  and  when  the  moisture  is 
all  gone,  it  receives  a  fresh  supply  of  air.  This  increases  the 
power  of  the  soil  to  absorb  and  retain  moisture,  which  assists  in 
decomposing  its  animal  and  vegetable  matter.  The  soluble 
potash  of  pure  clays  is  speedily  removed  by  crops  that  grow  on 
it  Fallowing  is  resorted  to,  and  by  exposing  fresh  and  minute 
particles  of  the  soil  to  the  action  of  the  atmosphere,  a  new  supply 
of  soda  and  potash  is  obtained.  By  stifle-burning  the  clay  the 
same  change  is  effected  in  a  few  hours  that  takes  months  of 
fallowing  to  produce.     There  is  notliing  like  a  summer's  fallow 
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to  restore  poor  worn-out  clays,  and  if  well  cleaned  and  dressed 
with  long^,  unfermented  dung,  they  will  be  improved  for  some 
time.  Tlie  plastic  clay  may  be  rendered  permanently  friable  by 
dressings  of  the  chalk  which  lies  just  below.  In  other  clay 
districts,  lime  rubbish,  road  dirt,  sand,  ashes,  &c.,  may  be  applied 
with  great  advantage,  while  a  large  quantity  of  light  soils  in  the 
county  might  be  greatly  benefited  by  the  application  of  clay. 

The  four-course  is  the  system  of  cropping  recommended  for 
the  clays  of  Oxfordshire :  thus — one-fourth  fallow,  one-fourth 
oats,  one-fourth  beans  and  clover,  and  one-fourth  wheat  The 
wheat  is  best  preceded  by  clover  and  beans,  as  an  oat-stubble 
fallow  is  never  kind  for  wheat.  After  land  is  once  well  drained 
and  cleaned  there  can  be  no  reason  why  the  stifiest  clay-soils 
should  require  a  naked  fallow  ;  such  soils  with  care  and  judicious 
cropping  will  not  be  much  troubled  with  couch.  Of  course  it 
is  not  recommended  to  grow  all  turnips,  or  indeed  to  try  veiy 
many  of  them.  There  are  numerous  green  crops  suitable  to 
heavy  lands,  and  for  the  keep  of  sheep  in  the  summer.  The  first 
among  these  is  rye ;  then  vetches  may  be  sown  in  September, 
October,  and  November.  Some  might  be  planted  in  the  spring, 
and  rape  grown  in  May  and  June.  Ttien  a  portion  of  the  wheat 
ought  to  have  been  sown  with  trefoil  in  the  preceding  Aprit,  and 
a  clean  stubble  drilled  with  trifolium  in  August.  All  these, 
the  rye,  winter  vetches,  trifolium,  trefoil,  spring  vetches,  and 
rape,  as  they  come  in  rotation,  may  be  fed  with  sheep  in  hurdles, 
and  the  land  afterwards  fallowed  for  oats.  After  the  green  crop 
some  of  the  cleanest  fields  might  be  sown  with  mustard,  to  be 
folded  off  or  ploughed  in.  No  farming  will  be  found  profitable 
without  sheep.  They  not  only  pay  very  well  themselves,  but 
they  lay  a  foundation  for  future  com  crops,  and  by  growing 
green-crops,  and  feeding  tliem  on  the  land,  the  clay-soils  will  be 
supplied  with  that  vegetable  matter  of  which  they  stand  so  much 
in  need. 

Having  provided,  with  the  assistance  of  clover,  for  the  keeping 
a  flock  on  the  arable  land  in  the  summer,  there  must  be  also 
something  found  for  them  during  the  winter  months.  The  best 
crop  for  heavy  land  is  mangold  wurtzel.  Tlie  chief  difiiculty  in 
cultivating  this  root  is  gaining  a  plant.  But,  as  si  matter  of 
course,  a  fine  tilth  necessary  for  the  vegetation  of  the  seed  is  more 
difficult  to  obtain  on  heavy  land.  The  ifollowing  mode  of  growing 
mangolds  and  swedes  on  clay-soils  has  been  tried  with  success. 
Immediately  after  harvest  the  land  is  deeply  broken  up  with 
BiddelFs  scarifier,  or  Hart's  cultivator,  having  the  points  on; 
next  the  broadsharcs  are  added,  and  the  scarifying  repeated  across. 
It  is  then  in  a  perfectly  liollow  state,  and  in  a  very  short  time 
will  harrow  well,  and  the  4and  is  cleaned,  and  the  root-weeds 
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removed.  This  autumn  cleaning  is  well  practised  on  the  light 
lands  of  the  county,  and  is  applicable  to  all  soils.  It  cannot  be 
too  highly  commended.  At  harvest  the  couch  and  other  weeds 
are  not  deep  in  the  ground  ;  the  roots  are  strong,  and  not  so  apt 
to  break  as  when  they  have  put  forth  tender  shoots ;  but  when 
the  com  is  removed,  the  couch  is  stimulated  with  fresh  supplies 
of  oxygen,  and  it  begins  to  send  out  its  roots  in  all  directions.  If 
the  earth  is  loosened,  its  winter  progress  is  checked.  Therefore 
in  wet  seasons  simply  to  scarify  the  ground  is  better  than 
nothing.  If  the  couch  is  ploughed  in  very  deeply  in  this  state,  on 
moderately  stiff  soils,  the  chances  are  that  it  will  never  be  seen 
alive  again. 

But  to  return  to  the  cultivation  of  the  clay  fallow.  The  land 
being  cleaned  in  the  autumn  is  then  dmwn  in  ridges  or  baulks, 
27  inches  wide,  with  a  double  mould-board  plough,  and  is  so 
left  till  the  first  frost.  Then  20  loads  of  unfermented  manure 
are  carted  on  and  spread  on  the  ridges.  When  the  frost  is  gone 
and  the  land  sufficiently  dry,  the  ridges  are  split  and  the  manure 
covered.  Then  it  is  left  till  April,  when,  after  a  light  rolling, 
4  or  5  lbs.  of  mangold  seed,  steeped  48  hours,  are  dibbled  in 
the  top  of  the  ridges,  16  inches  apart.  If  the  ridges  are  objected 
to  on  account  of  the  lands  being  rounded  or  uneven,  ploughing 
on  the  flat  may  do  nearly  as  well,  taking  care  that  the  last 
ploughing  which  covers  the  dung  shall  be  performed  in  sufficient 
time  to  have  the  furrow-slice  well  pulverised  before  it  is  planted. 
Tiie  same  plan  may  be  adopted  for  swedes  and  early  turnips. 
The  dressing  of  dung  need  not  be  above  half  as  large  ;  but  some 
^uanoor  other  artificial  manure  ought  to  be  drilled  with  the  seed, 
-Of  course  horse  and  hand  hoeing  must  be  repeated  as  often  as 
required ;  and  it  is  a  good  plan  to  subsoil  between  the  rows  of 
turnips,  especially  when  the  land  becomes  too  hard  to  allow  of 
the  free  use  of  the  hoes. 

In  addition  to  the  mangolds,  swedes,  and  turnips,  the  more 
extended  cultivation  of  the  cabbage  on  clay  soils  is  especially  re- 
commended.  They  are  well  adapted  for  such  lands,  and  furnish 
a  very  heavy  crop  of  nutritious  food.  It  is  a  good  and  cheap, 
but  less  expeditious,  way  of  restoring  fertility  to  arable  clay  lands, 
to  lay  them  down  with  grass-seeds  and  depasture  with  sheep  con- 
fined in  hurdles  for  two  or  three  years.  The  land  is  then  broken 
up  for  oats. 

After  the  sheep  have  finished  the  second  crop  of  clover  there 
will  be  some  feed  on  the  stubbles,  and  then  they  might  be  folded 
at  night  on  rape  and  early  turnips.  But  whenever  wet  sets  in, 
the  sheep  must  be  removed  to  a  yard  or  standing-pen,  and  be 
supplied  with  roots,  &c.,  till  the  winds  of  March  or  sunshine  of 
April  dry  the  ground,  when  they  may  venture  out  to  consume 
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the  swedes  that  remain.     Mangolds  should  last  till  the  latter  part 
of  May,  when  the  green  crops  will  be  ready. 

When  a  clay  pasture  is  deficient  in  vegetable  matter,  the  earth 
adheres  together  in  wet  weather,  and  forms  a  cold,  sterile  toil, 
producing  rushes,  hassocks,  and  carnation  grass.     Such  ground  is 
difficult  of  improvement,  but  it  should  not  be  broken  up  unless 
there  is  a  certainty  that  its  permanent  productiveness  will  be 
thereby  increased.     Its  cost  under  tillage  would  be  great,  and 
the  return  perhaps  not  equal  to  the  additional  expense.     But  the 
case  is  not  hopeless.     First,  deepen  all  the  ditches,  and  open 
water  furrows  for  the   more   immediate  passage  of  heavy  rains 
from  the  surface.      Then  well  under-drain  every  other  furrow 
three  feet  deep.  Have  all  the  ant-hills  and  hassocks  mattocked  up 
and  formed  into  a  compost  with  the  admixture  of  lime,  mould, 
&c.     Let  these  be  packed  over,  and  when  well  rotted  set  about 
the  grass.     A  mixture  of  perennial  rye-grass,  Dutch  clover,  &c., 
may  be  sown,  and  afterwards  the  pasture  should  be  well  harrowed 
or  bushed.     Lastly,  let  2  cwt.  of  Peruvian  guano  per  acre  be 
mixed  with  damp  ashes,  and  carefully  sown  over  the  field  in 
March  or  April.     Afterwards  the  ground  should  be  fed  with 
sheep  and  young  stock  for  several  years,  and  nothing  should  on 
any  account  he  removed  from  the  field  at  night,     A  poor  clay 
pasture  thus  treated  will  soon  improve,  and  the  decaying  vege- 
table matter  and  fibrous  roots  will  form  a  porous  soil  of  safGcient 
depth  for  the  water  to  sink  into  the  subsoil,  and  run  off  by  the 
furrow-drains.     Cows  fed  on  such  a  pasture  will  then  give  more 
butter  and  cheese  than  if  fed  on  a  sandy  soil  of  better  quality. 
It  wonderfully  improves  poor  grass-grounds  to  remove  some  of 
the  turnips  from  the  arable  land  to  the  pastures  and  fold  the 
sheep  with  them.     All  the  droppings  from  the  cattle  should  be 
knocKed  about,  and  not  allowed  to  remain  on  one  spot     If  the 
manure  is  all  dropped  in  a  comer,  it  is  better  removed,  and  taken 
to  the  yard  or  compost  heap.     From  want  of  better  attention  to 
this,  large  patches  of  coarse  grass  are  common.     The  best  way  to 
get  rid  of  such  spots  is  to  mow  the  rough  herbage  and  scatter  a 
little  salt  on  it ;  when  it  becomes  withered  the  cattle  will  eat  it 
greedily,  though  they  would  not  touch  it  while  growing. 

The  want  of  some  statistical  information,  with  such  fluctuating 
tiorkets,  was  more  than  ever  felt  this  year.  One  intelligent 
^erson  said  he  thought  throup^hout  the  county  of  Oxford  one» 
"^glUh  of  the  land  in  course  for  wheat  was  not  sown  in  1852. 
Another  well-informed  man  said  he  was  sure  there  was  iwt  half. 
'^'^rhaps  both  were  right  as  regarded  their  respective  localities, 
-•  ^nt  are  we  to  judge  of  a  large  district  by  what  we  see  around 

..     And  if  s(    nuch  discrepancy  existed  in  the  opinion  of  prac- 
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own  county,  who  can  possibly  guess  with  accuracy  the  produce 
of  the  United  Kingdom  ?  There  can  be  no  great  difficulty,  with 
proper  machinery,  in  obtaining  correct  information.  Statistics 
of  much  greater  intricacy  and  involving  greater  expense  are  ob- 
tained in  matters  of  less  vital  importance. 

With  a  little  trouble  stock  might  be  classified,  and  thus  data 
would  be  furnished  for  the  construction  of  tables  giving  a  useful 
estimate  of  agricultural  progression.  Possibly  a  sulky  open-field 
farmer  might  object  to  give  the  information,  an  enthusiastic 
experimentalist  might  exaggerate  his  crop,  or  some  grumbling 
old  yeoman  underrate  his  produce ;  but  generally  information 
would  be  cheerfully  and  accurately  given.  Most  probably 
a  return  of  this  nature  would  check  useless  and  gambling 
speculations,  and  gradually  enhance  the  value  of  com,  when 
there  was  really  the  prospect  of  a  bad  crop.  Wild  speculations 
-are  always  productive  of  much  misery,  and  on  the  other  hand 
the  farmer  would  reap  the  benefit  of  a  legitimate  rise,  which  is 
now  generally  pocketed  by  the  wealthy  merchant. 

In  conclusion  it  may  be  observed  that  any  person  in  running 
through  a  county  is  apt  to  be  deceived  and  draw  erroneous  in- 
ferences from  the  facts  which  come  before  him.  No  one  is  more 
sensible  of  his  inability  to  do  justice  to  the  task  he  has  under- 
taken than  the  writer  of  this  Report.  He  much  wishes  that 
abler  hands  had  been  employed  to  follow  the  great  and  talented 
Arthur  Young,  and^trusts  that  no  invidious  comparison  may  be 
drawn  between  his  most  insignificant  production  and  the  last 
carefully  written  and  elaborate  Report.  He  also  regrets  that  the 
nature  of  his  employment  has  not  permitted  him  to  devote  more 
time  to  its  careful  consideration.  *He  hopes  that  if  any  great 
omission  or  serious  blunder  has  occurred  it  may  be  leniently 
dealt  with.  Should  a  remark  have  been  made  of  such  a  nature 
as  to  wound  the  feelings  of  any  person,  it  should  not  be  imputed 
to  any  intention  to  offend,  and  it  should  be  borne  in  mind,  that  in 
endeavouring  to  deal  even-handed  justice,  it  is  impossible  to 
avoid  displeasing  some.  If  the  indifference  of  some  landlords 
has  been  mentioned,  the  carelessness  and  apathy  of  many  tenants 
have  not  been  spared.  These  are  painful  sores  that  must  be 
probetJ,  however  unpleasant  to  the  operator  or  harrowing  to  the 
patient.  It  is  the  earnest  hope  of  the  writer  that  rigorous  land- 
lords and  slovenly  tenants  may  become  extinct  before  another 
Report  is  made.  The  authors  of  future  Reports  will  then  have  a 
more  pleasing  and  comparatively  easy  task. 


P.S. —  As  names  are  not  mentioned,  some  may  imagine  that  the  information 
is  gathered  from  insufficient  authorities.  To  assure  till  such  that  the  intelli- 
gence has  been  gleaned  from  informants  of  the  greatest  practical  experience 
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in  the  county,  the  names  of  the  following  gentlemen  are  subjoined,  to  whom 
the  writer  tenders  his  mo<t  sincere  and  cordial  thanks,  not  only  for  the  useful 
information  they  have  imparted,  but  for  the  unreserved  and  courteous  manner 
in  which  it  was  communicated.  The  Messrs.  Druce,  of  Eynsham,  Mr.  Frank- 
lin, of  Ascott,  Mr.  Cother,  of  Middle  Aston,  Mr.  Savidge,  of  Sarsden  Lodge, 
Mr.  Clinch,  of  Minster  Lovell,  Mr.  Huckvule,  of  Choicc-Uill,  Mr.  Hutt,  of 
Water-Eiiton,  Messrs.  Gale  and  Chillingworlh,  of  Cuddesden,  and  Mr.  Mark 
Taylor,  of  Coring,  are  a  few  of  the  many  gentlemen  Mho  have  largely  con- 
tributed the  materials  for  this  Re])ort.  One  of  the  sections  of  Uie  strata 
is  furnished  by  the  kindness  of  the  Rev.  A.  D.  Stacpoole  ;  and  the  writer  is 
particularly  indebted  to  the  Rev.  Jas.  Clutterbuck  for  his  very  valuable  geo- 
logical assisUincc. — February  j  1854. 


XI. — On  the  Teeth  oftlie  Ox^  Sheep,  and  Pig ^  as  indicative  of  the 
Age  of  the  Animal;  being  the  substance  of  tioo  Lectures  delivered 
before  tlie  Royal  Agricultural  Society  of  England.  By  James 
Beart  SiMONDSy  Professor  of  Cattle  Pathology  in  the  Royal 
Veterinary  College. 

In  directing  the  Society's  attention  to  ^*  the  formation  and  struc- 
ture of  the  teeth,  and  the  means  which  they  afford  in  the  pro- 
gress of  their  development  of  ascertaining  the  age  of  the  Ox, 
Sheep,  and  Pig,"  I  may  first  observe  that  the  teeth  belong  to  the 
system  of  organs  termed  the  digestive. 

This  system  is  an  essential  part  of  the  organism  of  every 
animal,  no  matter  how  low  may  be  the  position  assigned  to  it 
in  the  scale  of  animated  nature.  It  is  through  the  digestive 
organs  that  materials  altogether  extern  to  an  animal,  but  contain- 
ing the  elements  necessary  for  its  support,  are  made  to  contribute 
to  the  maintenance  of  its  life.  Hence  we  have  an  explanation  of 
the  fact,  thai  a  digestive  system,  more  or  less  complex,  exists 
where  we  can  detect  no  trace  of  the  organs  of  either  respira* 
tion,  circulation,  or  even  sensation.  Endowed  with  that  myste- 
rious principle,  life,  the  impress  of  the  great  Creator,  the 
monad  and  the  man  alike  require  sustenance  for  their  continuance. 
Mere  animal  life  is  a  common  property  bestowed  equally  on  all 
creatures,  and  therefore  dependent  on  the  same  laws  for  its 
existence. 

The  invisible  world  of  wonders  revealed  by  the  microscope 
discloses  hundreds  of  creatures,  of  various  forms,  in  a  few  drops 
of  water,  going  hither  and  thither  in  search  of  their  food.  Some 
of  these  Infusoria,  as  they  are  called,  from  the  numerous  globular 
cells  within  them  supposed  to  perform  the  office  of  digestion, 
have  been  named  Polygastrica  (many- stomached).  Othere,  of 
the  class,  have  not  only  stomachs  for  the  digestion,  but  organs 
similar  to  the  gizzard  of  the  bird  for  the  reduction,  of  their  food, 
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while  many  of  them  are  furnished  with  a  distinct  dental  apparatus 
for  the  like  purpose.  We  may  select  as  examples  of  the  latter 
the  RoTiFERA,  those  creatures,  the  peculiar  movements  of  whose 
dlia  in  the  collection  of  their  food  have  obtained  for  them  the 
common  name  of  the  wheel  animalcules. 

We  may  ascend  the  scale  to  a^far  greater  height,  and  still  find 
creatures  without  respiratory  or  circulatory  organs.  Take  as  an 
illustration  the  Entozoa — those  parasitic  creatures  that  live  within 
the  bodies  of  other  animals.  Select  from  among  these  the  liver- 
flake,  the  well-known  entozoon  which  abounds  in  the  gall-ducts 
of  sheep  affected  with  the  rot,  and  here  we  have,  as  a  type  of  the 
class,  a  creature  whose  systems  of  digestion  and  generation  are 
perfect,  without  any  traces  of  those  of  respiration  and  circulation. 
Self-support  seems  in  tfte  entozoa  to  be  only  secondary ;  the 
great  end  of  their  existence  appears  to  be  the  extension  of  their 
species.  They  live  for  this.  Their  own  sustenance,  and  the  per- 
fection of  their  ova,  are  alike  derived  from  the  elements  taken 
in  through  their  digestive  organs.  Hence  the  entire  creature 
seems  to  be  but  a  generative  and  a  digestive  system  mingled 
together,  and  confined  within  a  certain  boundary  by  an  external 
skin,  which  gives  form  and  outline  to  its  body.  To  come  to 
animals  still  higher  in  the  scale,  did  the  occasion  require,  it 
could  be  shown  how  system  after  system  of  organs  is  superadded 
to  those  alluded  to,  until  at  last  we  arrive  at  the  Vertebrata, 
where  all  are  perfected. 

Teeth,  or  the  organs  for  the  bruising  and  comminution  of  the 
food,  will  be  found  to  occupy  different  situations  among  vertebrate 
animals.  One  rule,  however,  obtains  throughout,  namely,  that  in 
these  creatures  they  are  always  placed  anterior  to  the  true  digestive 
organ,  the  stomach.  In  the  Invertebrata,  on  the  contrary,  we  have 
many  examples  of  teeth  being  situated  within  the  stomach.  The 
most  familiar  of  these  are  the  crab  and  the  lobster.  The  "  lady  of 
the  lobster  "  is  the  true  dental  apparatus  of  this  creature.  The 
food,  on  being  swallowed,  is  carried  at  once  to  the  stomach  to  be 
subjected  simultaneously  to  the  action  of  these  gastric  teeth  and 
of  the  digestive  fluid.  Here  it  is  bruised,  ground,  and  finely 
divided,  that  it  may  at  the  same  time  be  the  more  easily  digested. 

In  birds  we  have  a  provision,  somewhat  analogous  to  these 
gastric  teeth  of  the  Crustacea,  in  the  development  of  a 
peculiar  organ,  termed  the  gizzard.  In  birds  there  are  no 
teeth  properly  so  considered,  although  the  beaks  of  many  serve 
a  similar  office.  The  c«irnivorous  birds,  which  tear  their  food, 
and  the  granivorous,  as  the  parrot,  which  bruise  the  seeds  of 
plants,  offer  us  some  of  the  best  illustrations  of  this  fact.  In  the 
grain  feeding  birds  the  gizzard  reaches  its  highest  development. 
In  some  of  these  the  bills  are  serrated,  and  in  the  mixed  feeders 
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often  laminated,  but  still  in  neither  can  it  be  said  that  true 
teeth  are  present. 

The  gizzard  of  the  bird  is  beautifully  adapted  to  the  office  it 
has  to  perform.  It  is  a  hollow  cavity,  the  walls  of  which  are 
composed  of  two  powerful  but  short  muscles,  with  smaller  ones 
superadded.  These  muscles  are  remarkably  thick  in  proportion 
to  their  lcnn;th,  and  with  their  tendons  are  so  arrai^g^ed  at  to 
give  a  grinding  or  partial  rotatory  motion  to  the  whole  orgaiL 
The  inner  surface  of  the  gizzard  is  lined  with  a  very  dense 
cuticular  membrane,  which  is  thrown  into  ridges,  the  better  to 
act  mechanically  upon  the  food. 

In  addition  to  this  arrangement  the  bird  is  led  instinctively  to 
swallow  numerous  small  pebbles  to  farther  assist  in  the  redac- 
tion of  its  aliment.  If  deprived  of  these  earthy  matters,  as  is 
well  known,  the  health  of  the  creature  will  soon  suffer,  because  it 
cannot  extract  the  same  amount  of  nutriment  from  its  food.  It 
would  appear  that  there  is  even  a  greater  exercise  of  the  instinc- 
tive faculty  in  the  selection  of  these  earthy  materials  than 
we  might  at  first  suppose.  Dr.  Crisp,  who  has  dissected  nume- 
rous birds  at  the  Zoological  Gardens,  informs  me  that  he  has 
very  frequently  found  one  pebble  much  larger  than  the  others, 
forming  a  kind  of  fulcrum  for  the  smaller  to  move  upon,  and 
thus  greatly  increasing  the  mechanical  or  grinding  power  of  the 
gizzanl. 

The  food  which  is  swallowed  by  the  bird  first  enters  the  crop, 
where  it  is  retained  a  short  time  to  be  softened  by  the  secretions 
of  this  organ.  From  this  receptacle  it  goes  to  the  gizzard, 
passing  through  the  proventrtculus,  a  short  canal  which  connects 
the  two  cavities  together,  and  where  the  true  digestive  fluid, 
ffCUftric  }\iice,  is  produced.  Within  the  gizzard  the  food  is  ground 
down  and  mixed  at  the  same  time  with  the  gastric  juice  which 
enters  the  organ  from  the  proventriculus  above.  After  being 
sufficiently  digested  and  comminuted,  it  passes  onwards  into 
the  intestinal  canal. 

Such,   in  a  few  words,   is  an  explanation  of  the   digestive 
process  as  we  find  it  in  the  bird.     The  gizzard  has  sometimes 
jeen  compared  to  a  mill,  and  the  crop  to  the  hopper  from  which 
*  receives  the  supply. 

It  is  evident  from  the  preceding  remarks  that  the  teeth  belong 
w  the  membrane  lining  the  digestive  canal  rather  than  to  the 
"keleton  or  bony  parts  of  the  frame.  To  further  elucidate  this 
/art  of  my  sulyect,  however,  I  will  add  a  few  observations,  of  a 
-o^y  general  nature,  on  the  teeth  of  fishes.  In  this  tribe  we  find 
ox  the  most  part  that  the  teeth  are  located  either  upon  the  mem- 
~  >ne  of  the  mout>»  or  at  the  commencement  of  the  gullet.     They 
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planted  by  roots  or  fangs  into  distinct  sockets  in  the  jaws.  When 
attached  to  the  hones  beneath  the  membrane,  as  they  are  some- 
times found  to  be,  thej  are  so  attached  bj  distinct  ossification  of 
their  expanded  bases.  Occasionally  these  teeth  are  few  in  num- 
ber, but  often  they  are  so  numerous  as  to  thickly  stud  the  greater 
part  of  the  surface  of  the  mouth.  As  in  the  mammalian  class, 
the  teeth  of  fishes  present  many  varieties  of  form,  each  being 
suited  to  the  kind  of  food  on  which  these  creatures  live.  In 
most  fishes  the  teeth  are  shed  and  renewed  several  times 
during  life.  In  this  respect  fishes  differ  greatly  from  mammals, 
as  in  them  there  are  but  two  sets,  the  temporary  and  the  perma- 
nent. If  torn  away,  fresh  teeth  soon  arise  from  the  membrane  of 
the  mouth  of  the  fish. 

Their  formation  may  be  thus  briefly  described : 

Projections  or  papilla;  spring  from  the  membrane,  they  become 
very  vascular,  increase  in  size,  secrete  a  layer  of  osseous  matter 
npon  their  free  surfaces,  and  are  thus  converted  into  true  teeth. 

This  plan  is  only  slightly  modified  in  the  formation  of  the  teeth 
of  mammals.  These  are  likewise  produced  from  papillae  which 
arise  from  the  mucous  membrane,  and  have  at  first  no  connexion 
with  the  bones.  The  several  stages  of  their  development  will 
hereafter  be  entered  upon.  It  is  sufficient  therefore  merely  to 
allude  to  the  fact  in  this  place,  in  order  to  show  the  close  identity 
of  the  two  processes. 

Many  other  illustrations  in  various  animals,  showing  that  the 
teeth  belong  to  the  mucous  membrane  as  an  internal  skin,  and  not 
ix>  the  skeleton,  or  bony  parts  of  the  frame,  might  be  given.  Such, 
however,  are  not  now  required.  It  must,  nevertheless,  be  stated  in 
explanation  that  the  membrane  which  lines  the  digestive  and  the 
other  canals  of  the  body  is  but  a  modified  form  of  ttie  external  skin. 
Vascular  and  sensitive  papillae  are  developed  on  bothy  and  these 
are  protected  in  either  situation  by  a  dense  and  insensible  epider- 
moid or  cuticular  covering.  The  sides  of  the  mouth  of  the  ox  and 
sheep  afford  striking  examples  of  papillae  growing  from  a  mucous 
membrane.  Long  conical  shaped  papillae  thickly  beset  these 
parts,  and  also  the  tongue  of  the  ox  ;  having  here  a  covering  so 
dense  as  to  approach  the  character  of  soft  horn.  On  the  tongues 
of  the  feline  tribe  the  p.ipillae  have  true  homy  sheaths.  In  the 
mouths  of  fishes  they  have  bony,  or  modified  bony  coverings, 
becoming  thereby,  as  before  explained,  the  teeth  of  these  crea- 
tures.    These  gradations  are  few  and  easily  understood. 

Thus  we  see  that  teeth,  whether  situated  in  the  stomach,  as 
in  the  Crustacea ;  in  the  gullet,  as  in  fishes ;  or  in  bony  sockets, 
as  in  the  jaws  of  the  higher  order  of  animals,  are  essentially  the 
same  in  belonging  to  the  membranous  parts  of  the  body.  The 
practical  bearing  of  these  prefatory  observations  will  be  ren- 
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dercd  evident  when  the  succession  of  the  first  and  second  sets  of 
the  teeth  of  the  ox,  &c.,  is  explained. 

I  now  pass  on  to  make  some  general  remarks  upon  the  three 
kinds  of  teeth  of  the  Mammalian  class,  namely — incisors,  tushes, 
and  molars. 

The  names  given  by  anatomists  to  the  teeth  are  determined 
more  by  their  situation  and  function  than  by  their  sixe  or  form. 
These  names  are  therefore  equally  applicable  to  the  first  or 
deciduous,  as  to  the  second  or  permanent  set.  Several  of  the 
illustrations  given  in  these  pages  will  show  these  different  kinds 
of  teeth  and  likewise  their  relative  positions.  We  may  select 
fig.  56^  as  an  example. 

The  teeth  designated  incisors  are  always  placed  in  ^e  front 
of  the  mouth,  and  their  situation  here  admirably  adapts  them 
for  seizinfj  the  food.  In  the  domestic  hcrbivora,  as  our  most 
familiar  examples  of  the  great  family  of  the  graminivora,  we  see 
that  each  animal,  more  or  less,  employs  the  incisors  to  lay  hold  of 
the  herbage  and  to  separate  it  from  the  roots  by  a  clipping  mo- 
tion of  the  jaws.  The  lips  and  tongue,  as  well  as  the  teeth,  are 
used  for  this  purpose,  and  consequently  more  or  less  are  also 
organs  of  prehension.  The  horse,  when  grazing,  grasps  the 
herbage  with  the  lips,  and  thus  conducts  it  between  the  incisors, 
which  he  now  employs  for  the  purpose  of  both  holding  and 
detaching  it  from  the  roots — the  latter  action  being  assisted 
by  a  peculiar  twitch  of  the  head.  The  sheep  gathers  his  food 
in  a  similar  manner.  Tliis  animal  is  enabled  however  to  bring 
his  cutting-teeth  much  nearer  to  the  roots  of  the  plants  in  con- 
sequence of  a  partial  cleavage  of  the  upper  lip.  Hence  the  adage, 
that  tlie  "sheep  will  fatten  where  the  ox  will  starve."  The 
upper  lip  of  the  sheep,  from  its  peculiar  formation,  is  likewise 
endowed  with  considerable  mobilit}',  although  to  a  far  less  extent 
than  that  of  the  horse.  It  is  thin  compared  with  many  other 
animals,  and  protected  from  injury  to  some  extent  by  a  covering 
of  hair,  existing  everywliere  except  at  the  place  of  its  cleavage. 
Like  the  ox,  also,  a  large  amount  of  fluid  is  poured  from  its 
glandular  follicles  whicli  thickly  beset  the  hairless  parts ;  and 
■  hus,  by  the  moisture  with  which  it  is  beilewed,  it  is  further 
guarded  from  injury. 

The  ox  chiefly  uses  his  tomjue  in  the  collection  of  his  food.  In 
lim  the  upper  lip  is  thick  and  hairless,  and  has  a  very  limited 
\ction.  Most  ruminants  possess  a  great  freedom  of  movement  of 
.le  tongue :  this  is  well  seen  while  the  ox  is  grazing  on  luxuriant 
'^erbage.  The  organ,  being  protruded  from  the  mouth,  is  so  directed 
.^  to  encircle  a  small  bundle  of  grass,  which  it  conducts  between 
he  incisor  teeth  and  the  dental  pad.  Here  it  is  cut  asunder  by  the 
..  i\r\r\  '\f  'ht>  inri«o^  t*>e^h    »cfti«itp''    n«  in  other  <uiimi>ls,  with   a 
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twitcbin^  movement  of  the  head.  These  several  actions  of  the  lips, 
tongue,  and  teeth,  in  taking  hold  of  the  food  and  conveying  it  into 
the  mouth,  are  variously  modified,  being,  as  we  have  seen,  even 
more  marked  in  some  of  our  domesticated  animals  than  in  others. 
The  incisor  teeth,  although  always  placed  in  the  front  of 
the  mouth,  are  differently  arranged  in  different  animals.  In  the 
horse  and  also  in  the  pig  these  teeth  are  twelve  in  number — six 
being  placed  in  the  upper  and  six  in  the  lower  jaw,  so  that  in  the 
act  of  biting,  their  faces  or  wearing  surfaces  oppose  each  other. 
In  the  ox  and  sheep,  on  the  contrary,  the  incisors,  which  are  eight 
in  each  of  these  animals,  are  all  placed  in  the  lower  jaw.  They  are 
opposed  by  a  dense  yet  somewhat  elastic  cushion  attached  to  the 
upper  jaw,  which  has  been  named  the  dental  pad  (see  d.  p.,  fig. 
35).  The  power  of  resistinr/  the  pressure  of  the  incisors  is  given 
to  the  pad  from  its  being  chiefly  composed  of  white  fibrous  tissue : 
mingled,  however,  with  this  is  some  yellow  or  elastic  tissue,  which 
gives  to  it  that  small  amount  of  yielding  to  the  force  employed, 
which  it  likewise  possesses.  Upon  the  surface  of  these  struc- 
tures a  capillary  network  of  blood-vessels  is  laid  for  the  purpose 
of  forming  that  dense  cuticular  membrane  which  is  observed  to 
cover  the  pad  in  common  with  the  whole  of  the  inner  surface  of 
the  mouth.  This  membrane,  while  it  protects  the  sensible  parts 
within,  by  resisting,  like  the  cuticle  of  the  true  skin,  the  effects  of 
attrition  from  without,  gives  increased  firmness  to  the  dental  pad. 
The  existence  of  this  elastic  cushion  in  the  place  of  the  upper 
teeth  is  rendered  the  more  necessary  in  ruminating  animals  from 
the  peculiar  form  of  their  incisors.  In  common  language  these  teeth* 
may  be  said  to  be  chisel-shaped  in  the  ox  and  sheep,  especially 
when  first  protruding  from  the  gum  (see  fig.  1).  Besides  having 
broad  crowns  which  are  flattened  from  before  to  behind,  taper- 
ing to  a  sharp  cutting  edge  above  (fig.  1,  a),  the  incisors  of  these 
animals  have  also  rounded  and  comparatively  small  fangs  for 
their  size  (fig.  1,  c).  Their  fangs  are  likewise  rather  loosely 
implanted  in  their  respective  sockets,  so  that  a  degree  of  mobility 
exists  between  each  tooth  and  its  socket.  These  peculiarities 
consequently  require  a  modification  of  the  structures  which  oppose 
the  incisors  in  their  action.  If,  as  in  the  horse,  they  were  met 
with  an  equal  number  of  teeth  firmly  attached  to  the  jaw  by 
their  fangs,  then  it  is  evident  that  they  would  be  exposed  to  dis- 
placement and  early  removal  from  their  sockets.  In  grasping  the 
herbage  and  detaching  it  from  its  roots,  the  ox  can  employ  just 
that  amount  of  compression  which  is  needed,  and  this  with  per- 
fect safety  to  the  teeth,  as  both  they  and  the  pad  yield  slightly  to 
the  force  imparted. 

Other  peculiarities  of  these  incisors,  and  the  changes  which 
they   undergo   at   different  periods  of  an  animal's  life,  will  be 


282  On  the  Teeth  of  the  Ox,  Slieep,  and  Pig^ 

explained  hereafter  when  the  subject  of  dentition  is  considered. 
It  may  be  here  added,  however,  that  the  incisors  are  the  same  in 
number,  wliethcr  we  regard  the  temporary,  or  milk  set  as  it  if 
sometimes  called,  or  the  permanent  which  succeed  them. 

Connected  with  tlie  collection  of  the  food  we  also  see  further 
evidence  of  dcsipi  in  the  arrangement  of  the  parts  which  are  more 
or  less  employed  in  the  act.  Various  plants  are  known  not  only 
to  differ  with  reference  to  the  quantity  of  their  nutrient  matters, 
but  to  possess  properties  which  are  prejudicial  to  animal  life. 
Such  plants  as  these  are,  as  a  rule,  instinctively  avoided.  In  the 
springing  up,  however,  of  these  noxious  plants  with  a  luznriant 
herbage,  an  animal  cannot  always  avoid  receiving  them  with  the 
morsel.  Essentially  it  is  the  office  of  the  sense  of  taste  to  cause 
the  ejection  of  such  matters  from  the  mouth,  that  they  may  not 
enter  the  system  and  exert  their  baneful  influences. 

Substances,  however,  vary  considerably  in  the  impressions 
they  produce  on  the  sense  of  taste,  some  being  nearly  insipid, 
although  prejudicial  to  the  animal  economy.  The  sense  of  taste  is 
intimately  connected  with  that  of  touch  and  no  less  so  with  that  of 
smell.  Dr.  Carpenter,  writing  of  the  sense  of  smell,  observes, 
that— 

"  A  considerable  part  of  the  impression  produced  by  many  substances  taken 
into  the  mouth,  is  received  througli  the  sense  of  smell  rather  than  through  that 
of  taste.  Of  this  anv  one  may  easily  satisfy  himself,  by  closing  the  nostrils 
and  breathing  through  the  mouth  only,  whilst  holding  in  his  mouth,  or  even 
rubbing  between  his  tongue  and  his  palate,  some  aromatic  substance  ;  its  taste 
Js  then  scarcely  recognised,  althougn  it  is  immediately  perceived  when  the 
nasal  passages  are  re-opened,  and  its  effluvia  are  drawn  into  them.  There  are 
many  substances,  however,  which  have  no  aromatic  or  volatile  character,  and 
whose  taste,  though  not  in  the  least  dependent  upon  the  action  of  the  nose,  is 
nevertheless  of  a  powerful  character.  Some  of  these  produce,  by  initatiiig 
the  mucous  membrane,  a  sense  o\' piitif/euci/y  allied  to  that  which  the  same  suIh 
stances  (mustard,  for  instance)  will  produce  when  applied  to  the  skin  for  a 
sufficient  length  of  time,  esi)ecially  if  the  epidermis  have  been  removed.  Sodi 
sensations,  therefore,  are  evidently  of  the  same  kimi  with  those  of  touch,  dif- 
fering from  them  only  in  the  dcyrcc  of  sensibility  of  the  organ  through  which 
they  are  received.  l>ut  there  arc  others  which  produce  sensations  entirely  dif- 
ferent from  any  that  can  be  received  through  the  skin,  and  which  are  properly 
distinguished,  therefore,  as  gustativt ;  such  are  common  salt,  which  may  be 
'^nsidered  as  a  type  of  the  saline  taste;  sugar,  tiic  type  of  the  saccharine; 
uinine,  of  the  bitter ;  tannin,  of  the  astringent ;  and  citric  acid,  of  the  sour. 
All  such  substances,  thereibre,  are  said  to  possess  sa2)id  properties,  ezcitiog 
Mstinctive  tastes,  quite  irrespectively  of  any  aromatic  or  odoriferous  proper* 
..es  which  they  may  also  possess,  as  well  as  of  their  stimulating  action  on  the 

Ar til  »  * 

It  is  evidoi-*  that  while  plants  arc  heing  compressed  between 

lie  tee^^  an*      ^^'^  dental  pad  of  a  ruminant,  their  odoriferous  as 

oil  o»     MP-      ...tier   properties,  affecting  either  touch  or  taste^ 
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would  be  most  likely  to  be  recognised.  If  insipid,  the  poisonous 
plant  might  be  swallowed.  Such  plants,  however,  are  not 
wanting  both  in  smell  and  taste.  To  provide  therefore  for  their 
odoriferous  particles  reaching  the  seat  of  smell,  is  one  of  the 
ofiSces,  at  least,  of  certain  ducts  which  we  find  forming  a  commu- 
nication between  the  mouth  and  the  nostrils  of  the  ox  and  sheep, 
as  well  as  in  some  other  animals.  These  ducts,  which  are  two  in 
number,  have  been  called  the  Stenonian,  after  Steno  their  dis- 
coverer. They  pass  from  the  mouth  into  the  nostrils,  one  on 
either  side  of  the  median  line  of  the  palate,  having  between 
their  oral  openings  a  peculiar  shaped  elevation  of  the  mucous 
membrane.  The  form  and  also  the  size  of  this  body  are  found  to 
vary  in  our  domesticated  animals.  In  the  ox  it  is  lozenge-shaped, 
but  in  the  sheep  it  has  a  triangular  form,  the  base  of  which  may  be 
said  to  rest  upon  the  dental  pad,  and  its  apex  to  extend  backwards 
towards  the  soft  palate.  Thus  the  Stenonian  ducts  opening  very 
near  to  the  bearing  of  the  incisor  teeth  upon  the  dental  pad, 
thereby  effectually  secure  the  passage  of  such  odours  into  the 
nostrils  as  belong  to  the  several  plants  on  which  ftie  animal  may 
be  feeding.  I  am  not  aware  that  any  anatomist  has  described 
similar  openings  as  existing  in  the  pig ;  there  are,  however,  com- 
munications equally  direct  between  the  mouth  and  nostrils  in  the 
pig  as  in  the  ox  and  sheep.* 

The  pig  is  doubtless  a  filthy  feeder,  but  that  he  is  less  so 
than  is  generally  supposed  will  be  apparent  from  the  following 
statement  of  Youatt  in  his  Work  on  the  Pig  :— 

"  Roots  and  fruits  are  the  natural  food  of  the  hog,  in  a  wild  as  well  as  in  a 
domesticated  state;  and  it  is  evident  that,  however  omnivorous  this  animal  may 
occasionally  appear,  its  palate  is  hy  no  means  insensible  to  the  difference  of 
eatables,  for  whenever  it  finds  variety  it  will  be  found  to  select  the  best  with 
as  much  cleverness  as  other  quadrupeds."  **  In  the  peach-tree  orchards  of  North 
America,"  says  Pennant,  "where  hogs  have  plenty  of  delicious  food,  they  have 
been  obseryed  to  neglect  the  fruit  that  has  lain  a  few  hours  upon  the  ground, 
and  patiendy  wait  a  considerable  time  a  fresh  windfall." 

**  According  to  Linnaeus,  the  hog  is  more  nice  in  the  selection  of  his  vege- 
table diet  than  any  of  our  other  domesticated  animals.  They  are  gifted  with 
an  exquisite  sense  of  smell  as  well  as  touch,  residing  in  the  snout,  and  this  en- 
ables them  to  discover  roots,  acorns,  earth-nuts,  or  other  delicacies  suitable  to 
theup  palates,  which  may  be  buried  in  the  ground.  In  some  parts  of  Italy 
swine  are  employed  in  hunting  for  truffles  that  grow  some  inches  below  the  sur- 
face of  the  soil,  and  form  those  pickles  and  sauces  so  highly  esteemed  by  epi- 
cures. A  pig  is  driven  into  a  field  and  there  suffered  to  pursue  his  own  course. 
Wherever  he  stops  and  begins  to  root  with  his  nose,  truffles  will  invariably  be 
found."  t 

With  these  remarks  on  the  uses  of  the  incisors   in  the  col- 


*  The  ducts  of  Steno  are  connected  with  cul  de  sacs,  called  sometimes  Jacobson's 
organs ;  but  these  it  is  not  now  necessary  for  me  to  describe. 
t  The  Pig,  p.  24. 
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lection  of  the  food,  I  pass  to  the  tushes,  placed  immediately 
behind  the  incisors  and  in  front  of  the  molars.  More  or  less 
space  exists  between  the  incisors  and  the  tashes,  as  also  between 
them  and  the  molars.  This  interruption  to  the  regular  order  of 
the  series  may  be  taken  as  a  characteristic  of  the  inferior  animals. 
In  man  the  row  is  continuous,  besides  which  the  canine  teeth  are 
so  reduced  in  size  as  not  to  stand  above  the  level  of  the  others. 
In  the  monkey  tribe,  though  approaching  nearer  in  the  general 
development  of  their  organs  to  man  tlian  any  other  creatures,  these 
canine  teeth  are  largely  developed  and  rise  considerably  above  the 
incisors  and  molars.  This  is  even  the  case  with  the  adult  Chim- 
panzee, an  animal  standing  at  the  head  of  the  Quadrumana. 

The  tushes  are  always  large  in  the  flesh-feeding  animals,  and 
are  evidently  here  used  for  lacerating  and  tearing  the  prey. 
Upon  the  whole,  however,  these  teeth  serve  but  little  in  either 
the  collection  or  reduction  of  the  food,  and  consequently  we  mntt 
regard  them  chiefly  as  weapons  of  offence  and  defence.  As  in 
some  creatures  they  are  developed  to  a  greater  extent  than 
in  others,  so,  as  we  should  expect,  seeing  the  infinity  of  both 
the  number  and  variety  of  the  mammalian  order  of  animals, 
many  are  entirely  destitute  of  these  teeth.  This  is  the  case  with 
the  ox  and  sheep,  and  with  ruminating  animals  as  a  family  or 
triljc.  Tlierc  are  however  some  notable  exceptions  to  this  rule. 
One  of  these  is  the  camel,  in  whose  skull,  now  before  me,  we  find 
in  front  of  the  lower  jaw  eight  teeth  standing  tolerably  close  to  each 
other.  Six  of  these  liave  wide,  spreading  crowns  and  contracted 
fangs,  which  give  to  them  a  character  not  very  unlike  that  of  the 
incisors  of  the  ox  and  other  ruminants.  Two,  however,  the  most 
posterior  placed  of  the  series,  and  which  are  removed  a  short  dis- 
tance from  the  others,  agree  in  shape  with  the  tushes  of  the  horse. 
According  to  the  definition  of  modern  anatomists  these  teeth  are 
true  tushes.  This  arrangement  gives  the  camel  but  six  incisors 
in  the  lower  jaw  instead  of  eight,  the  typical  number  of  the 
order  Ruminantia.  If  we  look  to  the  anterior  part  of  the  upper 
'aw  of  this  animal,  which  is  toothless  for  the  most  part  in  rumi- 
nants, we  also  find  two  well  developed  tushes.  JSesides  these 
^hcrc  arc  two  other  teeth,  whose  situation  claims  for  them  the 
appellation  of  incisors,  being  in  front  of  the  tushes,  in  fact  occupy* 

»^«i;  the  very  position  of  the  corner  incisor  teeth  of  other  animals. 

'laced  in  the  long  spaces  between  the  molars  and  the  tushes  we 
"nd  in  addition  a  tooth  on  either  side,  which  is  the  analogue  of 

'le  supernumerary  molar  of  the  ox  and  sheep.     The  camel  thus 
fers  a  remarkable  diflerence  in  its  dentition  from  other  dome»- 

''"Med  animals.* 

n  proo*  -^^  the  correctness  of  the  names  given  to  these  separate  teeth,  I  may 
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Besides  the  camels,  the  llamas  and  musk  deer  have  also  canine 
teeth  in  the  upper  jaw.  In  the  M emina  musk  deer  and  others  of 
the  same  class  the  tushes  are  so  long  as  to  protrude  from  the 
mouth,  curving  downwards  and  backwards  with  an  elegant  sweep. 
In  one  variety,  an  animal  called  by  Cuvier  the  Kanchil,  proverbial 
both  for  its  swiftness  and  cunningness,  it  is  said,  '^  that  when 
closely  pursued  by  dogs  the  creature  will  sometimes  make  a 
bound  upwards,  hook  itself  on  a  branch  of  a  tree  by  means  of  its 
crooked  tusks,  and  there  remain  suspended  till  the  dogs  have 
passed  beneath."* 

To  return  to  the  animals  of  whose  dentition  I  have  principally 
to  speak  : — In  the  pig  we  find  the  tushes,  when  fully  grown,  to 
be  of  large  size.  These  teeth,  however,  vary  considerably  in 
their  development  in  different  anijnals  of  the  same  species,  per- 
haps quite  as  much  as  in  animals  of  different  species.  Among 
the  modifying  causes  of  the  magnitude  of  the  tush  as  we  find  them 
in  the  pig,  I  may  mention  breed.  The  larger  and  coarser  the 
breed,  and  the  fewer  the  attempts  that  have  been  made  to  im- 
prove it,  the  greater  will  be  the  size  of  the  tush.  Although 
these  things  will  come  more  especially  before  us  when  the 
dentition  of  the  pig  is  entered  upon,  it  may  be  here  added, 
that  few  causes  have  more  influence  over  the  dimension  of  this 
tooth  than  sex.  Compare  the  tush  of  a  sow  with  that  of  a  boar 
when  it  has  reached  its  full  extent  in  both  animals,  and  it  will  be 
seen  that  in  the  sow  the  tooth  is  but  a  miniature  portrait  of  the 
other.t  As  would  be  supposed  from  this,  it  is  in  entire  animals 
that  we  meet  with  the  largest  tushes.  Castration  checks  their 
growth,  bringing  the  tooth  of  the  male  pig  to  a  size  more  cor- 
respondent with  that  of  the  female.  The  influence  of  sex  upon 
this  tooth  is  such  that  4he  males  alone  in  some  classes  possess  it. 
We^'may  take  the  horse  as  an  example.  Persons,  who  profess  to 
a  great  deal  of  horse  knowledge,  will  often  tell  you  that  they 
can  distinguish  the  sex  of  this  animal  by  going  to  the  head  in  the 
dark.  This  judgment  is  drawn  from  the  existence  or  otherwise 
of  the  tush.  They  are  not,  however,  absolutely  correct  in  saying 
that  the  mare  is  without  this  tooth ;  as  a  rule  she  wants  it,  but 
tbere  are  numerous  exceptions  :  when  present,  the  tush  is 
always  small  in  the  mare.  In  the  horse  also  we  find  another 
exception  with  regard  to  the  tushes,  namely,  that  they  are  not 

in  the  premaxillary  bones  (see  fig.  46,  f.  i.,  upper  jaw),  and  in  the  corresponding 
part  of  the  lower  jaw,  are  called  incisors,  whatever  be  their  shape  or  size.  The 
tooth  in  the  maxillary  bone,  which  is  situated  at  or  near  to  the  suture  with  the 
premaxillary,  is  the  canine  (f.  i.,  upper  jaw,  fig.  46) ;  as  is  also  that  tooth  in  the 
lower  jaw  which,  in  opposing  it,  passes  in  front  of  its  crown  when  the  mouth  is 
closed/* —  Cyclopadia  of  Anatomy  and  Physiology,  vol.  iv.,  p.  903. 
*  Animal  Kingdom,  vol.  iv.,  p.  65. 

t  Fig.  56  gives  a  representatiq^  of  the  to^es  of  a  boar  of  full  size, 
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preceded  by  deciduous  teeth.  Appearing  above  the  gnmi,  otu- 
ally  between  the  fourth  and  fifth  years  of  his  age,  should  they 
fall  by  accident  they  are  not  renewed. 

The  part  of  the  tush  which  protrudes  above  the  gum  is  more 
or  less  cone-shaped  in  all  animals.     Sometimes  it  tenninates  ia 
a  tolerably  sharp  point,  at  others  its  apex  is  rounded,  as  is  more 
particularly  the  case  with  the  upper  tush  of  the  pig.     The  em- 
bedded  portion   frequently  is  but  a   continuation  of  the  pro- 
truding as  to  form,  and  consequently  when  the  tooth  is  fully 
developed,   its  largest  part  is  that  which  is  embraced  by  the 
gum.    In  the  pig  and  his  congeners,  the  greater^portionof  the  tush 
which  is  implanted  in  the  jaw  is  but  a  prolongation  of  the  base 
of  the  cone.*     The  deeper  or  further  the  tooth  extends,  mitil  its 
final  length  is.  nearly  acquired^  the  larger  does  it  become.     When 
its  dimensions,  however,  have  been  fully  reached,  we  have  then  a 
slight  diminution  of  the  end  of  the  fang,  approaching  again  the 
conical  form.     Tiie  height  of  the  protruding  part  will  often  give 
but  a  very  imperfect  idea  of  the  entire  length  of  the  tush.     In  a 
specimen  now  before  me,  from  a  pig  of  ten  months  of  age,  the 
tooth  measures  more  than  three  inches  and  a  half  long,  while  the 
portion  which  had  penetrated  the  gum  is  less  than  half  an  inch 
in  length.     This  explains  how  it  is  that  the  tush  in  time  so  far 
exceeds  the  other  teeth  in  the  height  it  attains.     It  is  also  to  be 
remembered  that,  long  after  the  period  of  the  animal's  life  which 
has  been  niimcd,  the  tush  continues  to  grow,  from  its  persistent 
dentinal  pulp.      To  provide  for  this  increasing  length,  the  tooth 
is  curved  so  as  to  form  the  segment  of  a  circle,  having  its  em- 
beddc^l  part  lying  below  the  fangs  of  the  anterior  molar  teeth, 
and  occupying  thereby  far  less  space  in  the  jaw  than  otherwise  it 
would  do.     I  pass  to  a  general  description  of  the  molar  teeth. 

The  molars,  or,  as  they  are  commonly  called,  the  grinders,  are 
placed  at  the  back  part  of  the  mouth.  In  the  ox  and  sheep,  the 
permanent  molars,  wlien  completed,  are  24,  as  in  most  animals, 
arranged  in  sets  of  six  on  cither  side  of  the  upper  and  loyrer 
jaws,  as  seen  in  fig.  35.t  The  temporary  molars  are  only  12  ; 
they  occupy  a  like  situation,  giving  place  in  due  time  to  an  equal 
number  of  permanent  teeth,  12  being  added  to  complete  the  set. 
Occasionally,  in  all  animals,  supernumerary  molars  are  present. 
These  are  always  placed,  one  on  either  side,  vckfrotA  of  Uieir  re- 
spective rows,  and  are  very  small  compared  with  the  other  teeth. 
So  frequently  do  these  additional  teeth  exist  in  both  jaws  of  the 


*  It  is  necessary  to  state  that  these  remarks  apply  especially  to  the  tushes  of  die 
lower  jaw. 

t  This  figure  is  referred  to  simply  to  show  the  relative  position  of  the  molar 
teeth.  It  represents  the  skull  of  a  three  months  old  lamh,  and  as  soch,  hot  fimr 
molars  are  seen  above  and  below. 
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pig,  that  we  are  in  the  habit  of  speaking  of  this  animal  as  having 
28  molars. 

The  molar  teeth  of  the  ox,  sheep,  and  pig  increase  in  bulk  from 
before  backwards,  while,  on  the  contrary,  in  the  horse  they 
diminish  in  the  same  direction.  This  is  especially  seen  in  the 
molars  of  the  lower  jaw.  The  last  permanent  molar  in  the  lower 
jaw  of  both  the  ox  and  sheep  differs  from  the  others  in  having 
three  lobes  or  principal  parts  united  together  in  the  place  of  two. 
These  peculiarities  will  be  fully  described  hereafter.  In  the 
upper  jaw  this  difference  is  not  observed,  the  tooth  not  varying 
^essentially  in  its  form  from  those  that  stand  before  it.  In  the 
pig,  the  last  molar  teeth  in  both  jaws  are  similarly  formed,  being 
trilobular,  and  far  exceeding  in  size  any  of  the  others. 

The  ofHce  of  the  molar  teeth  is  that  of  reducing  the  food 
to  a  pulpy  mass  by  grinding  it  between  their  faces.  It  is  this 
process  which  is  called  mastication.  The  aliment,  being  received 
into  the  mouth,  is  conducted,  by  the  movements  of  the  tongue, 
upon  the  molar  teeth,  and  while  being  ground  down,  is  mixed 
with  the  saliva  and  with  other  fluids  found  in  the  mouth:  in 
other  words,  it  is  both  masticated  and  insalivated,  each  of  these 
processes  being  of  the  first  importance  to  healthy  digestion  and 
consequently  to  the  well-being  of  the  animal.  It  is,  however, 
only  in  the  vegetable  feeders,  the  herbivora,  that  we  see  the  per- 
fection of  the  grinding  movement.  In  the  omnivora  the  action 
is  very  limited,  while  in  the  camivora  it  does  not  exist  at  all, 
the  molar  teeth  being  in  this  class  used  simply  for  crushing. 

This  different  action  of  the  molars  upon  the  food  in  different 
animals  mainly  depends  upon  the  manner  in  which  the  lower  jaw 
is  united  to  the  upper.  The  joint  forming  the  union  is  modified 
in  the  herbivora  so  as  to  allow  of  a  side  movement  of  this  jaw. 
It  is  a  less  restricted  hinge  joint  than  in  the  flesh  feeding  class. 
Even  among  vegetable  feeders  the  movements  vary,  as  we  may 
see  in  comparing  the  ox  with  the  horse.  In  the  ox,  the  mouth 
being  slightly  opened,  the  lower  jaw  is  first  moved  to  one  side,  next 
elevated  so  as  to  approximate  the  faces  of  the  upper  and  lower  row 
of  molars,  and  then  carried  in  the  opposite  direction,  bruising  the 
food  between  them.  Should  this  action,  which  depends  on  the  will 
of  the  animal,  be  so  commenced  as  to  carry  the  jaw  from  right  to 
left,  it  will  be  thus  continued,  or  vice  versd.  In  the  horse,  on  the 
contrary,  the  jaws  are  not  separated  from  each  other  to  the  same 
extent  as  in  the  ox,  and  the  food  is  ground  down  by  an  alternate 
movement  of  the  lower  jaw  from  side  to  side. 

To  secure  an  irregular  surface  upon  the  face  of  the  molars, 
which  is  necessary  for  the  complete  grinding  of  the  food  of 
herbivorous  animals,  we  find  that  the  three  constituents  of  a 
tooth,  enamely  dentiney  and  crustaj  are  so  arranged  as  to  enter 
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into  the  interior  of  the  organ  and  so  be  all  exposed  to  wear  at  the 
same  time.  These  constituents  differ,  as  will  be  hereafter  shown, 
in  the  amount  of  their  relative  hardness,  and  therefore  in  their 
power  to  resist  attrition.  Here  we  see  a  simple  hit  mast  effectual 
provision  for  maintaining  the  rowjhened  surface  of  teeth.  Such 
teeth  are  called  compound,  to  distinguish  them  from  those  which 
have  enamel  on  their  external  surfaces  only.  In  a  carnivorous  ani^ 
mal,  as  the  dog,  and  an  omnivorous  one,  as  the  pig,  we  find  simple 
teeth  ;  but  in  grass-cators,  as  the  ox,  compound  teeth,  so  far  at  least 
as  the  molars.  The  most  familiar  example  of  a  simple  tooth  is  an 
incisor  of  the  ox  or  sheep.  The  molar  teeth  of  the  pig  might, 
perhaps,  from  their  size  and  irregular  wearing  surfaces,  be  thought 
to  be  compound  ;  they  are,  however,  of  the  same  description  as 
its  incisors  and  tushes.  The  peculiarities  of  each  kind,  in  so  far 
as  they  have  a  practical  bearing  on  the  subject  of  dentition,  will 
be   hereafter  explained. 

Each  tooth  of  itself  is  divided  into  different  parts.  The 
annexed  engraving,  fg.  1,  gives  a  view  of  a  perfectly-formed 
permanent  incisor  of  an  ox,  removed  from  the  jaw  just  as  it  was 
about  to  be  cut ;  the  "  chisel  form "  of  which,  as  a  whole,  is 
very  apparent. 

The  several  parts  of  a  tooth  are  the  crown,  neck^  and  fanif. 

These    are  well  seen  in   the  example 

^^'  ^'*  '        before  us.     The  crown  is  the  broad  or 

expanded  portion  above,  marked  a/    It 

is  that  part  which  is  exposed  to  wear. 

yj^ — .  Y\V1»  "^         Sometimes  it  is  called  the  body  of  the 

tooth,  from   its    constituting,  in  many 

animals,  the  main  bulk  of  the  organ.    It 

will  be  observed  that  the  crown  gets 

thicker  and  narrower  as  we  approach  the 

neck — a  circumstance   which   explains 

the  alteration  in  the  shape  and  size  of  a 

worn  incisor  of  the  ox,  when  compared 

with  one  recently  cut     The  neck  is  the 

contracted  part  marked  b.     It  is    the 

point   of  junction   between  the   crown 

and  the  fang.      In  no  teeth  that  I  am 

familiar  with  is  the  neck  so  well  marked  as  in  the  incison  of 

the  ox. 

Usually,  when  a  tooth  is  fully  up,  the  gum  is  said  to  embrace 
its  neck,  and  thus  to  assist  in  keeping  it  in  its  place.  In  the  pn>- 
gress  of  a  tooth  rising  from  its  socket,  the  gum,  however,  will 


*  Fig.  1.  A  perfectly  developed  permanent  incisor  of  an  ox.    a,  the  erowne 
D,  neck ;  c,  fang.  Natural  sise. 


as  indicative  of  the  Age  of  the  Animal.  289 

encircle  different  portions  of  it.  Thus,  in  the  case  before  us, 
when  the  tooth  is  first  cut,  the  gum  embraces  the  crown ;  when 
fuither  advanced,  it  surrounds  the  neck  ;  still  further,  and  we  find 
it  around  the  upper  part  of  the  fang. 

The  lower  portion  of  a  tooth,  as  has  just  been  explained,  is 
called  its  fang  ;  marked  c  in  the  figure.  It  is  that  part  which  is 
implanted  in  the  socket  (alveolus),  and  by  which  the  tooth  is 
mainly  held  in  its  situation.  The  fangs  of  teeth  vary  consider- 
ably. In  some  cases  they  are  single,  in  others  double,  not  unfre- 
quently  treble.  We  see  these  varied  forms  chiefly  in  the  fangs 
of  molar  teeth.  The  incisors  and  the  tushes  have  single  fangs  as 
a  rule ;  occasionally  we  find,  however,  the  fangs  of  a  tush  bifid, 
as  in  the  upper  one  of  the  pig. 

The  firmness  of  a  tooth  is  much  influenced  by  the  form  as  well 
as  by  the  number  of  its  fangs.  The  incisors  of  the  ox  are  so 
loosely  imbedded,  that,  as  I  have  said,  some  motion  can  always 
be  detected  between  the  tooth  and  its  socket,  and  the  same  thing 
is  observed  in  the  sheep.  This  looseness  increases  with  age  from 
the  circumstance  that  the  tooth  is  less  deeply  imbedded,  and  also 
that  the  lower  part  of  the  fang  is  rounder  than  the  upper.  This 
is  not  the  case  with  the  pig,  the  fangs  of  the  incisors  being  both 
square  in  form,  and  deeply  inserted  in  the  jaws.  The  implanta- 
tion of  a  tooth  in  its  socket,  being  similar  to  -that  of  a  nail 
in  a  piece  of  wood,  has  been  called  a  union  by  gomphosis  (from 
76/X905,  a  nail). 

After  all,  the  division  of  a  tooth  into  crown,  neck,  and  fang, 
is  to  a  considerable  extent  arbitrary,  as  well  as  the  statement  of 
the  crown  being  above  or  without  the  socket  and  the  fang  within 
it.  Three-fourths  of  the  body  of  a  molar  tooth  of  the  horse,  ox, 
and  sheep  are  often  imbedded  in  the  socket.  Some  of  these  mo- 
lar teeth  are  all  but  faAgless,  although  perhaps  they  may  be  from 
one  to  two  inches  long,  even  in  an  animal  as  small  as  the  sheep. 
This  great  length  is  in  fact  produced  by  their  body,  and  such 
teeth  canribt  strictly  speaking  be  said  to  have  any  neck,  certainly 
none  where  they  are  embraced  by  the  gum.  The  incisors  of  the 
horse  and  the  pig,  m6re  particularly  those  of  theJower  jaw,  are 
similar  examples  of  teeth  wanting  necks.  (See  figs.  2  and  45.) 
This  observation  will  likewise  apply  to  the  tushes. 

Three  kinds  of  structure  unite  to  form  the  solid  part  of  a  tooth, 
whether  it  belongs  to  the  division  called  simple  or  to  that  termed 
compound.  These  structures,  which  partake  more  or  less  of  the 
character  of  bone,  are  designated  enamel^  dentine,  and  crusla  or 
cement.  They  vary  considerably  in  hardness  and  consequently  in 
their  power  to  resist  attrition.  Enamel  is  by  far  the  hardest,  and 
therefore  we  fjnd  it  as  a  kind  of  cap  to  a  simple  tooth,  but  enter- 
ing more  or  less  deeply  into  the  body  and  flanking  the  sides  of  a 
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Fig.  2 .• 


compound  one.  (See  figs.  3,  13,  14,  and  19.)  Dentine  holds  the- 
second  place  in  the  order  of  hardness,  Crusta  the  last.  The 
cause  of  this  difference  of  density  and  the  advantages  springing 
therefrom  will  appear  by-and-by. 

In  fig.  2,  which  represents  a  vertical  section  of  an  incisor 
of  the  horse,  I  have  exhibited  the  relative 
amount  as  well  as  the  situation  of  each  of 
these  constituents.  The  enamel  is  marked 
E  ;  the  dentine,  d  ;  and  the  crusta,  c.  This 
tooth  is,  truly  speaking,  a  compound  one,  in 
as  much  as  the  enamel,  besides  forming  the 
lateral  boundary  to  the  dentine,  descends  in 
a  cup-like  form  into  the  upper  part  of  this- 
structure.  The  crusta  is  found  filling  this 
enamel  cup,  and  when  discoloured  by  the 
secretions  of  the  mouth  and  the  juices  of  the 
plants  on  which  the  animal  feeds,  it  consti- 
tutes "  the  mark "  by  which  the  age  of  the 
horse  is  partly  ascertained.  Professor  Owen, 
in  his  description  of  the  incisor  of  the  horse, 
says  that ''  a  lai/er  of  cement  is  reflected  into- 
the  deep  central  depression  of  the  crown, 
and  that  a  coloured  mass  of  tartar  and  TXir- 
tides  of  food,  which  fill  up  the  cavity,  form 
*  the  mark'  of  the  horsedealer."  +  It  is,. 
however,  blackened  crusta,  and  not  tartar,. 
which  produces  the  mark,  as  has  been  just  explained. 

A  similar  thing  is  observed  in  the  molars oi  the  ox  and  sheep; 
these  teeth  being  almost  always  blackened  on  their  sides  above 
the  gum,  where  a  layer  of  crusta  exists. 

The  central  portion  of  a  tooth  (a,  fig.  2)  Is  hollowed  out  to  receive 
the  pulp  from  which  the  organ  chiefly  derives  its  nourishment. 
The  size  of  this  cavity  depends  upon  tlie  age  of  the  tooth.  It  is 
always  large  in  a  young  tooth,  becoming  gradually  smaHer  as  age 
advances.  The  pulp  cavity  is  bounded  by  the  dentine,  n,  which 
makes  up  the  c^ief  part  of  the  organ.  Before,  however,  directing 
further  attention  to  this  cavity,  I  shall  describe  the  special  cha- 
^<>cters  of  the  hard  parts  of  a  tooth.     First,  of  the  enamel : 

On  inspecting  an  incisor  tooth  of  an  ox,  as  an  example, 
r^  ^Kaerve  a  white  incrustation,  bearing  in  the  young  subject 
■    'c  or  less  a  pearly  appearance,  covering  the  crown  of  the 

'  Fig.  2.     Vertical  section  of  au  incisor  tooth  of  the  hone,    a,  pulp  cavity;  ]>,. 
-«^t.De ;  K,  enamel ;  c*,  enamel  cup ;  c,  crusta  filling  the  cup ;  e*,  cmsta  covering  the 
•"*«nel.    Natural  size. 

'  C^'clopsedia  of  ^^**t\rny  o«ri  Pii'ii/vi/^jj^,  ,.^1  ;,    ^^  gg-     »rt«  italics  inthe- 
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tooth.  This  is  the  enamel.  If  the  tooth  has  been  recently  put 
op,  this  substance  forms  also  its  cutting  edge.  It  is  thicker  on 
the  front  surface  of  the  croiYU  than  on  the  back,  an  arrangement 
which  tends  to  keep  up  a  sharp  edge  to  the  tooth.  It  extends 
also  downwards  to  the  neck,  where  it  suddenly  ceases.  It  is 
harder  and  more  compact  than  the  dentine,  and  has  as  much, 
according  to  the  statements  of  our  most  celebrated  chemists,  as  96 
or  98  parts  of  earthy  matter  in  every  100.  The  enamel  not  only 
covers  the  exposed  surface  of  a  tooUi,  but  in  some  teeth  it  enters 
deeply  into  their  interior.  It  matters  not  what  may  be  the  shape 
or  size  of  a  tooth,  or  how  numerous  its  projections,  the  whole  of 
these  are  origiYially  covered  with  a 
layer  of  enamel.   In  many  teeth  these  Fig.  3  * 

projections,  technically  called  cuspSy 
are  very  numerous.  They  are  seen 
most  to  advantage  in  teeth  which 
have  been  recently  cut  Fig.  3  gives 
a  view  of  a  cap  of  enamel  as  removed 
from  the  sixth  molar  of  a  pig  on  the 
eve  of  its  appearing  through  the  gum. 
Its  irregular  surface  admirably  adapts 
it  for  the  comminution  of  the  food. 

•  When  viewed  microscopically  with  a  magnifying  power  of 
400  to  500  linear,  enamel  is  found  to  consist  of  an  assemblage 
of  rods  or  bars  lying  side  by  side,  and  piled  also  in  layers  the 
one  above  the  other  proportionate  to  the  thickness  of  the  specimen. 
These   rods,   which    have    been   named   the   enamel  prisms   or 

JibreSy  are  evidently  the  structures  upon  which  the  hardness  of  the 
substance  depends.  In  different  parts  of  a  tooth  the  fibres  are 
somewhat  differently  anangcd,  but  they  are  always  placed  end- 
ways upon  the  surface  of  the  dentine  on  which  they  rest.  On 
the  apex  of  the  crown  the  prisms  proceed  directly  upwards,  but 
on  its  sides  they  incline  a  little,  becoming  more  and  more 
oblique  as  they  approach  the  neck  of  the  tooth .f  Between  each 
bar,  and  running  parallel  with  its  course,  a  minute  canal  can  be 
detected  in  very  recently-formed  enamel,  seemingly  produced  by 
the  membranous  walls  of  elongated  cells  which  have  coalesced 

*  Fig.  3.  Enamel  cap  of  the  sixth  molar  of  a  pig  removed  from  the  jaw 
just  prior  to  the  tooth  being  cut.    Natural  size. 

t  It  should  be  added  that  their  course  outwards  is  not  jKjrfectly  straight,  but 
slightly  waving,  as  shown  in  fig.  4  a.  I  am  inclined  to  think  that  the  separate 
layers  of  enamel  at  times  decussate,  and  that  this  explains  the  well-known  cir- 
cumstance, that  brown  spots  of  irre^lar  outline  are  observed  in  this  structure 
when  examined  with  a  low  magnifying  power.  The  hexagonal  appearance 
(fig.  4,  b),  which  is  oj^ly  seen  here  and  there  in  thin  sections  of  enamel,  I  have 
also  thought  might  depend  on  an  oblique  cutting  of  a  superimposed  layer  of  the 
prisms,  or  perhaps  upon  the  decussation  of  these  layers. 
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to  form  the  prism.  The  shape  of  each  prism  has  been  differently 
described  by  anatomists,  but  the  commonly-received  opinion 
appears  to  be  that  they  are  hexagonal.  The  figures  added  to 
assist  this  description  show  tliat  form,  though  after  repeated  in- 
vestigations, I  have  by  no  means  satisfied  myself  of  its  positive 
correc  tiiess.  They  seem  to  me  rectangular  in  shape,  and  slightly 
flattened. 

Fig.  4,  A,  sliows  the  prisms  as  a  single  layer ;  and  it  will  be 
observed  tliat,  besides  the  minute  canals  between  them,  each  prism 
is  crossed  by  lines  in  some  places  double,  representing  connecting 
cross  passages.     In  our  best  works  on  structural  anatomy,  these 
^  lines  also  are  said  to  be  produced 

by  the  walls  of  united  cells.  This 
point,  however,  requires  further  in- 
vestigation. I  have  often  examined 
enamel  which  has  been  very  re- 
cently deposited  on  Viformivff  tooth, 
and  have  then  failed  to  see  any 
crossings  on  the  separated  bars, 
although  these  are  to  be  observed 
in  the  structure  when  viewed  in  sec- 
tion after  the  ordinary  manner. 
It  may  naturally  be  asked  what  is  the  use  of  the  minute  canals 
existing  between  the  prisms?  A  solution  of  this  query  is 
probably  found  in  looking  to  the  situation  of  the  enamel  in  com- 
pound teeth.  In  them,  as  has  been  stated,  this  structure  dips 
inwards,  forming  cups  of  greater  or  less  depth  in  different  teeth, 
which  are  always  filled  with  Crusta  (see  figs.  2,  9,  and  19).  On 
the  slightest  reflection  we  perceive  that  the  Crusta  Itere  placed  can 
only  receive  the  fluid  necessary  for  its  support,  through  the  layer 
of  enamel  which  is  interposed  between  it  and  the  dentinal  tubes 
(fig.  9),  and  there  seems  to  be  no  reason  to  doubt  that  the  tubes, 
from  the  boundary  of  the  Dentine,  may  extend  to  the  canals  her 
twecn  the  prisms,  and  thus  supply  the  materials  of  nutrition  to 
the  Crusta  within  the  cup.-f- 

— ■  ■  ■  .ii 

*  Fig.  4.    Structare  of  enamel  after  Retzius,  somewhat  modified,    a,  Tertical 
'section  showing  the  enamel  prisms  with  tlieir  interposed  canals,    b,  transrene 
ection  showing  the  supposed  hexagonal  form  of  the  prisms  with  the  openings 
'   he  canals.    Magnified  500  diameters. 

*  Mr.  Tomes  many  years  since  drew  attention  to  the  fact  that  dentinal  tubes 
/ossed  in  great  numbers  into  the  enamel  in  the  kangaroo,  and  other  animals  of  this 
slass.  From  my  own  examinations  I  can  also  say  that  the  dentinal  tubes  penetrate 
he  enamel  in  the  herbivora ;  and  it  is  more  than  probable  that  in  ctmsolkkUed 
.iiamel  the  passages  referred  to  are  united  with  these  dentinal  tabes,  and  thns 
)ecome  continuous  with  them.  In  this  view  I  am  support^  by  Todd  and  Bow* 
nan,  who  remark,  in  their  work  on  Physiological  Anatomy,  that  the  enamel 
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To  proceed  to  the  structure  of  the  dentine.  This  substance 
makes  up  the  great  bulk  of  both  the  body  and  fangs  of  a  tooth. 
It  is  that  which  gives  form  and  size  to  the  organ,  and  upon 
which  its  hardness  mainly  depends.  In  the  interior  of  the  dentine 
we  meet  with  a  cavity  of  large  size  compared  with  the  dimensions 
of  the  toot  by  and  more  particularly  of  one  recently  formed.  From 
containing  a  red  and  pulpy  mass,  composed  chiefly  of  blood-vessels 
and  nerves,  interposed  with  cells  and  filamentous  tissue,  de- 
signated the  tooth  pulp,  this  cavity  has  been  called  the  pulp  cavity. 
It  is  from  the  pulp  that  the  tooth  receives  sensation  as  well  as  its 
greatest  supply  of  fluids,  which  are  derived  from  the  blood,  for 
its  nourishment.  Entering  the  cavity  from  below  and  being 
bounded  on  all  sides  with  dentine,  the  pulp  is  secured  from 
injury.  Thus  rude  pressure  can  be  borne  by  a  tooth  without 
the  pulp  being  damaged :  a  simple  but  efl*ectual  provision 
to  maintain  the  vitality  of  the  organ.  (See  a,  figs.  2,  13, 
and  14.) 

Dentine  approaches  very  near  to  Enamel  in  density ;  and  che- 
mical analysis  shows  little  difference  between  these  structures. 
According  to  Berzelius  and  Bibra,  human  Dentine  consists  of 
28  parts  of  anigial,  and  72  of  earthy  matter,  the  latter  being 
somewhat  less  proportionally  than  in  Enameh*  Under  the  mi- 
croscope Dentine  is  seen  to  be  composed  of  an  inter  tubular  sub- 
stance, and  of  numerous  tubes  w^ich  radiate  from  the  pulp  cavity 

derived  from  the  dentinal  tubuli.  These  tubuli  indeed  may  be  seen  to  communi- 
cate directly  with  the  interstitial  passages  of  the  enamel.'* — Physiological  Anatomy, 
Part  iii.  p.  172. 

In  the  annexed  engraving  (fig.  5)  is  given  a  representation  of  the  dentine  and 
enamel,  in  which  it  is  evident  that  tubes  are  permeating  the  latter,  and  that 
they  are  connected  with  those  in  the  dentine.  The  illustration  was  taken  from 
the  tooth  of  a  horse,  and  the  part  here  shown  is  magnified  200  diameters.  In  the 
figure  the  dentinal  tubes,  marked  d,  are  seen  to  be  passing  to  the  dentinal  lacunar, 
D,*  (small  hollow  spaces),  which  have  other  tubes,  d**,  arising  from  them  and 
running  into  e,  the  enamel. 


zk'^ 


*  Quain  and  Sharpey's  Anatomy,  vol.  ii.  p.  974. 


t  Fig.  5.  Section  of  enamel  and  dentine,  magnified  200  diameters,  d,  dentinal 
ubes;  !)♦,  dentinal  lacume;  d**,  tubes  extending  from  the  lacunae  into  e,  the 
naniel. 
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towards  the  periphery  of  the  structure.  In  fig.  6  we  have  a  view 
of  these  tubes  magnified  400  diameters,  which,  like  many  other 
illustrations  contained  in  these  pages,  has  been  taken  £rom  the 


Fig.  6.« 


tooth  of  a  sheep.  In  fig.  7,  a  represents  the  tubes,  similarly 
magnified,  as  imbedded  in  the  intertubular  substance,  and  cut 
transversely  ;  and,  b,  when  they  are  cut  obliquely.  Examined 
with  transmitted  light,  these  tubes  always  appear  of  a  dark  coloar, 
a  circumstance  which  has  been  variously  accounted  for.  Some 
suppose  that  it  depends  merely  on  their  walls  being  more  opaque 
than  the  surrounding  intertubular  substance. 


Flg.7A.t 


FIg.TB.t 


In  this  particular  these  dentinal  tubes  agree  with  hair,  which 
has  usually  a  dark  central  line  running  from  the  root  to  the  point, 
and  marking  the  seat  of  its  inner  tubular  or  cellular  portion.  It 
should  be  observed,  however,  that  all  the  hairs  even  of  the  same 
animal  are  not  cellular.  Some  are  without  this  structure,  and  ai 
-''-  -'h  they  are  naturally  transparent ;  while  others  possessing  it 
-on  the  contrary  opaque.     These  latter  named  hairs  can  how- 

'■    be  rendered  transparent  by  immersion  in  fluids  which  will 

•etratc  the  walls  of  the  cells  composing  their  tubular  portion. 

'.Mie  true  tubular  character  of  dentine  is  likewise  shown  by  im- 

'  Fig.  6.  Dentinal  tubes  ending  in  lacuucc,  sheep,  magnified  400  diameters. 
J  Fig.  7  A.    Transverse  section  of  dentine  magnified  400  diameters,  shoiriiiff  tin 
-be  '■"'I  tlie  intertubular  structure.    After  Todd  and  Bowmaii,  slightly  modified 
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>n  in  different  fluids,  which  can  be  seen  passing  along  the 
displacing  any  air  thej  contain,  and  removing  their  opacity, 
ientinal  tubes,  at  their  openings  from  the  pulp  cavity,  are 
than  elsewhere ;  and  according  to  Retzius,  their  average 
ter  near  to  the  cavity  is  ttu»  oi  an  inch.  The  distance 
en  each  of  them,  at  the  same  place,  is  about  twice  that  of 
diameter.  Their  direction  varies  much  in  different  parts 
tooth.  Those  which  come  immediately  from  the  superior 
f  the  cavity  take  a  vertical  course ;  those  which  arise  a 
removed  from  the  apex  pass  obliquely  upwards,  terminating 
i  borders  of  the  structure  with  a  gentle  curve  outwards  and 
vards  ;  those  springing  from  the  sides  and  lower  parts  have 
ction  almost  horizontal  ;  while  in  some  teeth  the  tubes  pro- 
ig  from  the  most  inferior  part  of  the  pulp  cavity  are  seea 
s  immediately  downwards. 

vards  the  terminal  portion  of  the  fang  the  dentinal  tubes,  in 
mimals,  of  which  the  sheep  is  an  example,  are  often  collected 
ittle  bundles,  having  between  them  a  comparatively  large 
which  is  occupied  with  the  intertubular  structure.  The 
thus  compacted  together  run  towards  the  periphery  of  the 
e,  before  reaching  which,  however,  they  suddenly  disperse^ 
3  their  course  at  regular  distances  jfrom  each  other,  and  end 
ordinary  manner.  As  this  is  only  seen  in  some  teeth,  it  may 
d  on  an  interruption  to  the  regular  formation  of  the  dentine 
either  local  or  constitutional  causes. 

heir  course  the  dentinal  tubes  always  describe  two  or  three 
or  curves  ;  besides  which  each  tube  is  more  or  less  wavy  of 
The  former  of  these  bendings  have  been  called  the  primary^ 
16  latter  the  secondary  curvatures,  by  Professor  Owen  and 
writers  on  the  structure  of  the  teeth.  Besides  this,  it  has  to 
larked,  that  each  tube  splits  into  several  branches.  Usually^ 
t  division  is  into  two.  These  by  further  separation  become 
lingly  numerous,  their  size  diminishing  with  each  division,, 
length  many  of  them  terminate  in  immeasurably  fine  and 
lating  branches.  In  some  animals,  however,  as  seen  in  the 
ed  figure  of  a  section  of  dentine  and  enamel  from  the 
the  tubes  for  the  most  part  end  in  minute  cavities  {lacunce). 
these  cavities  tubuli,  as  previously  stated,  pass  into  the 
1  or  the  crusta,  whichever  of  these  structures  may  happen 
the  covering  to  that  particular  part  of  the  dentine.  The 
of  this  arrangement  is  beautifully  adapted  to  carry  nutrition 
ry  part  of  the  tooth.  In  the  illustration  (fig.  8)  the  den- 
ubes  are  marked  D  ;  the  lacunae,  d  * ;  and  the  enamel,  e, 
?  intertubular  substance  is  tolerably  transparent,  and  accord- 
Mr.  Tomes  is  finely  granular.  Both  it  and  the  walls  of 
i>es  contain  the  earthy  matter  of  the  dentine. 
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Fig.8.- 


I  proceed  to  speak  of  the  Crusta,  the  third  constituent  of  a 
tooth.     This  substance  approaches  nearer  to  ordinary  bone  in 

the  arrangement  of  its  component 
parts  than  does  either  the  Dentine  or 
Enamel.  It  also  resembles  bone 
both  in  its  chemical  compositioa 
and  in  its  density,  and  hence  it  is 
frequently  designated  the  bone  of 
the  tooth.  The  proportionate  quan- 
tity of  Crusta  to  the  other  consti- 
tuents depends  upon  the  kind  raAer 
than  upon  the  size  of  the  tooth.  For 
example,  in  a  simple  tooth  very  litde 
is  present,  but  on  the  contrary  in  a 
compound  one,  a  good  deal  of  crosta 
exists.  This  difference  arises  from 
the  circumstance  tliat  the  Crasta,  in 
a  simple  tooth,  is  met  with  chiefly 
on  its  fang,  while  in  the  other  variety 
it  not  only  covers  the  fang,  but  dips 
deeply  with  the  Enamel  into  the  interior  of  the  organ. 

f£xisting  on  the  fangs  of  the  tooth,  and  being  covered  here  by 
a  membrane  which  also  lines  the  socket  in  which  it  is  placed, 
the  Crusta  helps  to  retain  the  tooth  in  its  situation.  When  ex- 
amined microscopically  the  arrangement  of  the  component  parts 
of  the  Crusta  is  observed  to  differ  considerably  from  that  of  the 
Dentine  or  Enamel.  It  is  more  or  less  thickly  filled  with  bone 
cells  {lacuna:)  from  which  radiate  minute  canals,  called  therefore 
the  canaliculi,  (See  fig.  11.)  Besides  these  canaliculi  the  Crusta 
has,  in  our  domesticated  animals  particularly,  numerous  passages 
opening  on  its  external  border  in  contact  with  the  lining  mem- 
brane of  the  socket,  like  the  opening  of  the  dentinal  tubes  into 
the  pulp  cavity.  This  arrangement  is  well  seen  in  sections  even 
of  young  teeth,  particularly  those  of  the  horse  and  pig,  and  dis- 
tinctly proves  that  a  tooth,  even  at  that  time,  derives  some  of  its 
nourishment  from  the  surrounding  parts  of  its  socket  In  young 
tcetli  these  external  tubes  are  situated  principally  about  the 
upper  part  of  the  fang,  as  it  is  here  that  the  Crusta,  from  the 
greater  thickness  of  the  Dentine,  is  furthest  removed  from  the 
pulp  cavity,  and  consequently  from  tJie  more  common  source  of 
nourishment.     These  things  will  have  to  be  referred  to  again. 

In  addition  to  the  lacunae,  their  canaliculi,  and  the  external 
order  of  tubes,  the  Crusta  has  also  numerous  passages  within  it  of 

*  Fig.  8.   Section  of  dentine  and  enamel,  from  an  incisor  of  a  theep,  magnified 

100  diameters,  showing  the  tubes  ending  in  lacuna?.    P,  dentinal  tubes ;  ©•,! 

E,  the  enamel. 
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larger  size,  and  analogous  in  every  respect  to  those  which  have 
been  called  the  Haversian  canals  in  ordinary  bone.  Fig.  9  gives 
a  riew  of  the  crusta  within  the  enamel  cup  of  the  incisor  of  the 
Iiorse,  in  which  such  canals  abound.  The  illustration  also  shows 
the  terminations  of  the  dentinal  tubes  around  the  cup.  The  letter 
C  applies  to  the  crusta  as  a  whole ;  c**  to  the  Haversian  canals  ; 
and  c*  to  a  series  of  cells  which  are  in  direct  contact  with  the 
enamel ;  d  to  the  dentine ;  d*  to  the  dentinal  lacunae ;  and  £  to 
the  enamel,  which  it  will  be  noticed  is  thickly  traversed  with 
tubes  passing  from  the  dentinal  lacunae  to  the  cells  in  the  crusta. 
It  is  a  somewhat  singular  circumstance  that  the  crusta  Riling 
these  enamel  cups,  invariably  has  more  numerous  Haversian 
canals  and  fewer  canaliculi  than  that  covering  the  fangs.  Com- 
pare fig.  9  with  fig.  11. 

Fig.  9* 


The  principal  object  in  these  explanations  of  the  microscopic 
characters  of  the  constituents  of  a  tooth  being  to  show  the  manner 

•  Fig.  9.  Vertical  section  of  the  enamel  cup  of  the  incisor  of  the  horse,  filled  with 
cmsta  and  bonnded  by  the  dentinal  tabes  ending  in  lacunee,  from  which  tubuli  arc 
seen  to  pass  through  the  enamel  to  the  crusta.  c,  crusta ;  c**,  Haversian  canals 
in  the  crusta  ;  c*,  cells  lying  in  apposition  with  the  enamel ;  d,  dentine;  d*,  dentinal 
laconsc;  £»  the  enamel.    Magnified  100  diameters. 
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in  which  it  derives  its  nutrition,  I  venture  to  detain  the  reader  hj 
some  further  remarks  on  the  crusta.  It  need  hardly  be  itated 
that  according  to  the  due  supply  of  nutritive  materials  to  the 
teeth,  will  their  integrity  be  preserved,  and  their  fitness  for  their 
important  office. 

If  teeth  die  in  their  sockets,  they  must  greatly  impair  the 
health  of  the  animal,  from  his  incapability  of  properly  masticating 
the  food,  as  also  from  the  suffering  he  will  endure.  The  disease! 
of  the  teeth  of  animals  and  the  causes  leading  to  them  have  oei^ 
tainly  not  as  yet  received  all  the  attention  which  the  importance 
of  the  subject  merits. 

To  return  to  the  Crusta.  On  the  fangs  of  teeth  recendy 
cut,  but  little  of  this  substance  is  met  with,  when  compared 
with  that  existing  on  old  teeth.  As  age  advances,  however,  the 
Crusta  increases.  Hereafter  it  will  be  shown  how  this  and  the 
other  structures  are  originally  produced.  It  may,  nevertheless, 
be  now  asked  how  the  increased  quantity  upon  an  old  tooth  is 
accounted  for  ?  Is  the  crusta  always  added  to  from  the  original 
source  of  its  production,  or  can  it  be  otherwise  augmented?  I 
answer  that  it  frequently  receives  an  addition  altogether  inde- 
pendent of  its  original  source.  As  this  is  a  novel  view  of  the 
subject,  in  order  to  show  its  correctness,  I  must  direct  the  reader's 
attention  to  two  illustrations,  figs.  10  and  11,  taken  from  speci- 
mens in  my  possession. 

I  may  preface  the  explanation  of  this  matter  by  stating  that 

anatomists  are  generally  agreed  that  after  a  given  time  the  pnip 

ceases  to  produce  any  more  dentine,  and  becomes  converted  I^ 

ossification  into  a  substance  which  Professor  Owen  has  designated 

osteo-dentine.     This  substance  therefore  would  now  fill  the  palp 

cavity  of  the  tooth.     Now,  however  true   this  statement  may  be 

of  man  or  of  many  species  of  animals,  it  does  not  appear  to  be 

positively  correct  when  applied  to  our  domesticated  Herbivora. 

In  the  horse,  as  an  example,  obliteration  of  the  cavity  is  grar 

dually  effected  by  the  pulp  continuing  to  form  dentine.    This,  as  its 

normal  action,  goes  on  and  is  not  supplanted  by  an  o&normal  or 

^  leased  one,  as  it  would  be  were  the  pulp  to  become  ossified.  Ai 

tie  producing  organ  of  the  dentine,  the  pulp  simply  gives  way  to 

^s  o^vn  product,  which  ultimately  is  thus  made  to  occupy  its 

ilace  in  the  cavity.     In  proportion  as  the  pulp  diminishes  so  is  the 

mpply  of  nutriment  to  the  tooth  lessened,  and  at  length  entirely 

^'^t   off   from    the    interior.      To    provide    for   the  vitality  of 

lie   tooth  under  these  circumstances,    the  Crusta   increases  in 

Quantity    on    the   fang  at  the    expense   of  the  perfectly  formed 

entine  which  is  lying  in  immediate  contact  with  its  inner  snrfiaoei 

l»v/-iQryi  the  TTiwl^ini  of  the  canals  in  the  Crusta,  which  open 

■*'^  1-  no*i*   -lo*!     1  iiv^    U»  vfoiiristhment  from  the 
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blood-vessels  of  the  socket,  and  thus  it  continues,  long  after 
the  obliteration  of  its  pulp  cavity,  to  serve  all  its  purposes  as  a 
part  of  Xhfi  living  organism.  Fig.  10  shows  in  transyerse  section 
the  fang  of  an  incisor  of  an  old  horse  magnified  two  diameters. 
Its  pulp  cavitj,  A,  is  barel j  visible,  the  encroachment  inwards  of 
the  dentine,  d,  having  nearly  closed  it  On  its  outer  boundary, 
the  dentine,  which  had  originally  extended  to  about  as  far  as  the 
line  marked,  b,  has  become  changed  to  Crusta,  c.  Sections  of 
teeth  of  this  kind,  even  when  viewed  without  any  magnifying 
power,    have    a    peculiar  n&io* 

white  appearance  of  the 
more  recently  formed  den- 
tine in  their  centre,  which 
exceeds  in  opacity  the 
other  parts.  From  this 
circumstance  it  might  be 
thought  that  the  structure 
here  existing  was  not  the 
same  as  the  surrounding 
dentine.  The  microscope 
however  at  once  dismisses  the  doubt.  When  viewed  with  an 
inch  object-glass  only,  this  whiteness  is  seen  to  depend  on  closely 
compacted  dentinal  tubes,  and  nowhere  can  be  detected  that 
arrangement  of  the  structures  which  has  led  to  the  opinion  of 
the  canal  being  filled  with  osteo-dentine. 

The  precise  way  in  which  the  Dentine  at  its  periphery  changes 
into  Crusta  has  yet  to  be  ascertained.  It  seems  that  the  dentinal  la- 
cunae undergo  dilation  and  thus  become  identical  with  the  hollow 
spaces  or  cells  in  the  Crusta.  All  the  dentinal  tubes  however  do  not 
end  in  lacunae,  but  many  of  them,  as  has  been  explained,  terminate 
in  very  fine  branches,  and  it  is  worthy  of  note  that  in  this  Crusta 
bundles  of  such  dentinal  tubes  are  preserved,  as  if  they  had 
passed  in  unchanged.  In  further  confirmation  of  the  opinion  that 
the  transition  is  thus  effected,  in  part  at  least,  is  the  circumstance 
that  the  cells  in  the  crusta  lying  near  to  the  border  of  the  dentine 
are  circularly  arranged  row  above  row.  Another*  feature  has 
likewise  to  be  named,  which  is  that  a  true  Haversian  system,  in- 
dependent of  scattered  Haversian  canals,  exists  in  such  Crusta. 

These  several  things  are  depicted  in  the  following  engraving, 
fig.  11,  which  gives  a  magnified  view  of  a  small  portion  of  the 
tooth  from  which  fig.  10  was  taken.  In  it,  d  represents  the  den- 
tinal tubes,  D^  the  dentinal  lacunae,  c  the  Crusta  with  bundles  of 

•  Fig.  10.  A  transverse  section  of  an  incisor  of  an  old  horse,  magnified  two 
diameters,  showing  the  conversion  of  the  dentine  into  crnsta.  a,  palp  cavity ;  d, 
dentine :  c,  crusta ;  b,  a  line  drawn  for  the  purpose  of  denoting  the  original  extent 
of  the  dentine. 
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Fig.  11/ 
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tubes  interspersed  in  its  structure^  and  c*  the  Haversian  sjstexn, 
which  is  so  perfect  in  places  as    to  lead   to   the   Cnuta   bein^ 

readily  mistaken  by  a  casual 
examination  for  true  bone. 
The  simplicity  as  well  as 
the  beauty  of  this  provision 
of  nature  for  a  maintenance 
of  the  vitality  of  old  teeth 
is  so  self-apparent  that  no 
necessity  exists  for  farther 
observations  on  the  point. 

From  the  explanation  of 
the  structure  of  a  tooth,  I 
proceed  to  speak  of  the 
manner  in  which  teeth  are 
formed,  confining,  for  ob- 
vious reasons,  my  remarks 
to  those  animals  which  are 
the  chief  subjects  of  these 
pages.  The  development  of 
teeth  has  of  late  years  been 
studied  with  much  advant- 
age, and  we  are  now  enabled 
to  describe  the  successive 
stages  of  the  process  with 
far  greater  confidence  than 
formerly.  In  a  work  of  this 
kind  it  is  not  required  that 
I  should  enter  very  minutely  into  the  subject,  but  merely  give  a 
general  outline  of  it,  so  that  the  reader  may  the  better  under- 
stand liow  a  second  set  of  teeth,  the  permanent,  spring  up  to 
supply  the  place  of  the  temporary,  after  they  have  served  their 
purpose. 

Besides  the  order  of  eruption  of  the  teeth  in  two  sets,  which 
is  the  practical  part  of  my  subject,  I  may  observe,  in  the  lan- 
guage of  Professors  Qua  in    and   Sharpey,    that  **  the  develop- 
ment of  the  teeth  includes  a  description  of  their  origin  and 
(>Towtli  as  distinct  organs,  and  also  the  formation  of  their  com- 
ioncnt  tissues,  tlie  dentine,  enamel,  and  cement."  t     The  annexed 
dagram,  altered  from  Prof.  Goodsir's,  will  be  found  materially 
o  assist  the  description ;  and  first,  it  must  be  observed  that  the 
>rocess  of  formation,  as  a  whole,  has  been  divided  into  four 

^  Y\g.  11.  Conversion  of  the  dentine  into  cnista.  D,  dentinal  tubes;  B^,  dentinal 
.x,«.noc ;  Qf  crusta  with  its  tubes  and  cell"  *  c*  Hare^^uan  system  in  erustt.  Mag^ 
^if  M  200  dia^ietcrs. 
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rate  stages,  the  papillary^  the  follicular^  the  saccular ^  and 
eruptive. 

Fig.  12  .• 


m 
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I  the  preceding  diagram,  which  represents  sections  made 
58  the  jaw  in  the  several  stages  of  the  process,  the  first  of 
e  stages  is  shown  by  the  numerals  2  and  3 ;  the  second  by  4 
5  ;  the  third  by  6,  7,  and  8 ;  and  the  fourth  by  9, 
is  during  the  early  existence  of  foetal  life  that  the  formation 
le  teeth,  in  common  with  the  other  parts  of  the  body,  com- 
ces.  Provision  is  also  made  at  this  time  for  the  permanent 
1  which  are  to  succeed  the  temporary.  According  to  the 
rvations  of  Professor  Goodsir,#Hiis  as  early  as  the  sixth  week 
the  process  begins  in  the  huidlui  foetus.  At  that  time  a 
ve  appears  along  the  border  of  the  future  jaws  which  has 
I  called  the  primitive  dental  groove.  This  groove  is  lined  by 
nembrane  of  the  mouth — a  circumstance  to  be  kept  in  mind 
he  better  understanding  of  the  subject;  and  also  that  this 
ibrane,  as  an  "  internal  skin,"  is  composed  of  two  layers  in 
f,  analogous  to  the  dermis  and  epidermis  of  the  external  or  true 
Fig.  12 — 1  shows  the  groove  as  it  appears  when  the  jaw 
t  across, 
the  bottom  of  "  the  dental  groove,"  projections, /)a/n72cF,  spring 

diagram  representing  the  saccessive  stages  of  the  development  of  the  teeth ; 

1  from  Goodsir. 
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up,  corresponding  in  number  with  the  temponrrj  set  of  teeth.  For 
example,  in  the  ox  there  would  be  eight  of  these  representing  the  . 
eight  temporary  incisors,  and  twelve  representing  the  number  of 
the  temporary  molars,  three  of  the  latter  being  placed  on  either 
side  of  tlie  upper  and  lower  jaws.  I  may  here  say  that,  for  the 
sake  of  perspicuity,  my  account  will  be  confined  to  the  teeth 
of  the  lower  jaw — incisors  and  molars. 

These  papillae  gradually  increase  in  size,  and  acquire  the  shape 
of  the  future  teeth.  While  this  is  going  on,  partitions  are  formed 
across  the  groove  between  the  papillae,  by  which  they  become 
separated  from  each  other.  These  partitions  subsequently  fonn 
part  of  the  bony  sockets,  as  existing  between  the  teeth  when 
they  are  fully  developed.  The  rising  and  growth  of  the  p^ilhe 
constitute  the  first  or  papillary  stage  (2,  3,  fig.  12). 

By  the  formation  of  the  partitions  each  papilla  is  placed  in  a 
separate  cavity  of  a  square  shape,  called  a  follicle;  and  thus 
we  see  that  the  follicular  stage  now  exists  (4,  5,  fig.  12).  C«i- 
currently  with  the  formation  of  the  follicle,  small  growths  also 
take  place  from  the  membrane  just  as  it  dips  into  the  cavity. 
These,  as  lids  to  the  follicle,  by  their  further  enlargement  cover  in 
the  papilla,  and  by  their  subsequent  union  place  it  in  a  closed 
sac  or  bag.     This  is  the  saccular  stage  (6,  7,  and  8,  fig.  12). 

The  formation  of  the  different  component  parts  of  the  tooth  now 
goes  on  with  greater  rapidity,  and  after  a  certain  state  of  com- 
pleteness, the  young  tooth  grows  upwards,  and  penetrates  both 
its  sac  and  the  gum  which  by  tlus  time  also  covers  it,  constituting 
thereby  the  eruptive  stage,  commonly  known  as  the  cutting  of 
the  tooth.     (9,  fig.  12.) 

Returning  to  the  diagram :  fig.  4  shows  a  slight  folding  in- 
wards of  the  membrane  of  the  primitive  dental  groove  near  to 
the  lid  on  the  right  side ;  this  is  made  more  apparent  in  fig.  5. 
In  fig.  6  it  is  marked  e,  and  also  in  fig.  9,  where  we  observe 
that  the  folded  membrane  considerably  altered  in  form,  as  also 
increased  in  size,  having  a  projection  from  its  bottom  part^- 
the  papilla  destined  for  the  production  of  the  permanent  tooth, 
is  detached  from  the  follicle.     The  intermediate  figs.,  7  and  8, 
show  the  progressive  advance    and    separation  of  this  fold   of 
inembrane  from  that  which  lines  the  original  groove.     As-  one 
-1  these  folds  belongs  to  each  follicle,  so  they  are  equal  in  number 
Txth  the  temporary  teeth ;  and  thus  each  temporary  tooth,  while 
leing  formed,  lays  the  foundation  for  its  permanent  successor. 
'*»»«se  have  been  called  by  Professor  Goodsir  ^^  cavities  of  reserve^ 
-,  looy  furnish  delicate  mucous  membranes  for  the  future  form*- 
,/.,    r^f  ^]i/>  T)ermancnt  teeth."*  As  to  the  permanent  molar  teeth, 
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wbich  are  three  standing  behind  the  temporary  in  each  row  :  the 
frst  of  these  is  developed  from  a  papilla  which  rises  in  the 
lengthened  primitive  groove,  behind  the  last  temporary  molar ; 
and  from  cavities  of  reserve,  with  a  slight  modification  of  the 
plan,  the  two  last  are  subsequently  formed.  Thus  the  additional 
permanent  teeth  of  mammals  kre,  like  the  temporary  and  their 
successors,  productions  from  the  membrane  of  the  mouth,  as 
had  previously  been  seen  to  be  the  case  with  the  teeth  of  fishes, 
&c.  The  implantation  of  the  teeth  in  bony  sockets  in  animals 
is  only  to  give  them  a  greater  hold  of  the  jaw,  the  better  to 
serve  their  important  offices. 

Passing  now  from  this  general  description  of  the  formation  of 
the  teeth  to  the  structures  of  which  they  consist,  let  us  consider 
first  the  Dentine,  the  substance  making  up  the  bulk  of  a  tooth. 
All  observers  agree  that  Dentine  is  a  product  of  the  parts  enter- 
ing into  the  composition  of  the  papilla  which  rises  in  the  dental 
groove,  but  they  differ  materially  in  their  explanation  of  the 
process  of  its  formation.  When  fully  developed,  the  papilla  is 
chiefly  composed  of  numerous  microscopic  cells,  held  together 
by  a  network  of  very  delicate  fibres,  and  receiving  its  blood  from 
vessels  which  enter  at  its  base.* 

It  is  sufficient  to  state  that  recent  observations  have  fully 
proved  that  the  Dentine  is  first  produced  upon  the  apex  of  the 
papilla,  and  that  from  this  point  it  extends  downwards  upon  its 
sides,  and  thus  encloses  it  as  with  a  cap.  This  may  be  the  better 
understood  by  supposing  one's  finger  to  be  covered  with  a  thumb- 
stall,  and  looking  to  the  finger  as  the  papilla  and  the  thumbstall 
as  the  dentine.  The  papilla,  thus  capped  by  dentine,  is  now 
called  the  tooth  pulp.  This  layer  of  Dentine  is  at  first  very  thin, 
but  by  fresh  depositions  added  from  the  pulp  within,  its  thickness 
is  daily  increased.  Hence  a  gradual  decrease  in  the  size  both  of 
the  pulp  and  of  the  cavity  in  which  it  is  placed.  The  ultimate 
consequences  of  this  diminution,  with  regard  to  the  nutrition  of 
the  tooth  as  derived  from  the  pulp,  has  been  already  shown. 
The  continuous  lessening  of  the  cavity  is  nicely  seen  in  a  trans- 
verse section  of  the  fang  of  an  incisor  of  the  ox.  Even  to  the 
unassisted  eye  a  preparation  of  this  description  shows  concentric 
lines,  one  within  the  other,  marking  fresh  deposits  of  dentine. 

♦  The  precise  manner  in  which  the  dentinal  tubes  and  the  inter-tnbular  stmctare 
is  formed  out  of  these  elements  of  the  papilla,  is  still  a  question  for  future  invet- 
tigators.  It  may  be  that  Schwan's  view  of  the  tubes  being  produced  by  the 
elongation  of  the  cells  and  their  union  endways,  and  of  the  intertubular  structure 
becoming  solidified  by  a  deposition  of  earthj  materials,  is  correct.  To  describe 
the  minutiae  of  the  process,  however,  as  given  by  other  authorities  equal  with 
Schwan,  but  who  differ  from  his  views,  would  be  scarcely  suited  to  a  work  of  this 
kind  were  I  to  attempt  their  explanation,  and  which,  for  the  above  reason,  I  shall 
refrain  from  doing. 
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The  varying  sizes  of  these  rings,  and  the  sudden  canraturei  of 
the  dentinal  tubes  in  these  places,  would  seem  to  indicate  an 
irregularity  in  the  rate  of  formation. 

In  a  tooth  with  more  than  one  fang,  as  for  example  the  molar 
of  a  pig,  when  the  sides  of  the  pulp  are  covered  with  dentine^ 
a  horizontal  projection  of  this  substance  shoots  across  the  h(ue  of 
the  pulp.  By  this  means  one  fang  becomes  separated  from  the 
other,  and  the  same  process  of  conversion  goes  on  in  each  lower 
division  of  the  pulp  until  the  final  length  of  the  fangs  is  accom- 
plished. This  circumstance  explains  how  it  is  that  in  a  molar  tootli, 
in  particular,  a  section,  made  in  a  vertical  direction  through  its 
middle,  expos^  a  cavity  of  a  similar  shape  to  the  tooth  itself. 

The  irregularities  on  the  face  of  a  tooth  forming  its  pointi 
or  cusps  are  simply  caused  by  the  papilla  assuming  that  fonn, 
before  any  dentine  is  produced  upon  its  surface.  This  brings  me 
to  the  question  of  the  formation  of  compound  teeth,  as  in  than 
we  find  deep  depressions  in  the  dentine  into  which  the  enamel 
dips.  These  depressions  are  effected  by  a  kind  of  cleavage  of  the 
upper  part  of  the  papilla  or  tooth  pulp  to  a  depth  corresponding 
with  that  of  the  hollow.  Thus,  supposing  a  tooth  to  have  two 
principal  cusps  with  an  enamel  cup  between  them,  the  substance 
of  the  papilla  recedes  from  the  centre  and  forms  two  apices. 
Each  of  these  becomes  first  capped  with  a  layer  of  dentine,  as 
seen  in  the  subjoined  engraving,  fig.  13,  and  next  covered  with  a 


Fig.  13.« 
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'ayer  of  enamel.    The  "enamel  membrane,"  hereafter  to  be  more 
r^prfiV^larly  described,  is  present  in  these  hollows,  because  in  the 

?ig.  13.  Vertical  section  of  a  molar  tooth  of  a  young  calf  while  bciflg 
ivveloped,  showing  the  formation  of  the  enamel  cup.  a,  the  pulp  caiity ;  B^  tite 
•^nmel  cup  still  open  at  the  bottom ;  d,  the  dentine ;  e,  the  enameL 

Fig.  14  also  represents  a  Tertical  section  of  a  similar  tooth,  and  shows  that  the 
uamel  cup  is  now  ''losed  at  the  ^'^^top*  by  a  further  production  of  dentine.  A,  the 
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separation  of  the  substance  of  the  papilla  to  produce  the  form  of 
the  future  tooth,  this  membrane,  as  its  original  covering,  is  not 
clefts  but  merely  adapted  to  the  altered  shape  of  the  pulpy  mass. 

The  process  of  development  goes  on,  and  after  a  time  the  two 
caps  of  dentine  unite  at  the  bottom  of  the  hollow,  and  thus 
form  a  cup,  in  which  enamel  is  afterwards  produced  by  its  mem- 
brane, lining  the  cavity  throughout.     Compare  figs.  13  and  14. 

llie  preceding  illustrations  are  taken  from  the  molar  teeth  of  a 
calf  during  their  development.  They  are  both  vertical  sections  made 
across  the  teeth,  at  their  opposite  ends.  The  same  letters  apply 
to  each  figure ;  a,  the  pulp  cavity ;  b,  the  enamel  cup,  which  is 
still  unclosed  at  the  bottom  in  fig.  13,  but  closed  in  fig.  14  by  a 
coalescence  of  the  forming  plates  of  Dentine ;  d,  the  dentine,  and 
E,  the  enamel.  The  depth  to  which  these  cups  extend,  and  also 
the  peculiar  arrangement  of  the  enamel  in  these  compound  teeth, 
are  correcdy  depicted  in  fig.  19,  which  represents  a  vertical  sec- 
tion of  the  posterior  half  of  a  sheep's  molar  tooth. 

A  question  of  some  importance  arises  at  this  stage  of  our  in- 
quiry on  the  proper  solution  of  which  depends  the  correctness  of 
adl  which  has  further  to  be  explained  with  regard  to  the  formation 
and  arrangement  of  the  other  structures  of  the  teeth, —  enamel  and 
crusta.  It  is  whether  the  Dentine,  described  as  being  formed 
originally  on  the  apex  of  the  papilla,  is  in  reality  produced  beneath 
the  membrane  which  covers  the  papilla  ?  or  otherwise,  whether 
this  membrane  is  or  is  not  the  nucleus  of  the  formation  ?  Under 
the  supposition  that  .the  membrane  gives  rise  to  the  first  produc- 
tion of  the  Dentine,  and  is  itself  obliterated  by  the  process,  it  has 
been  called  the  performative  membrane  of  the  dental  papilla.* 

•  Without  presuming  to  decide  this  vexed  question,  I  must  say  that,  after 
repeated  investigations,  I  agree  in  opinion  with  those  who  state  that  the  membrane 
<loes  not  become  obliterated,  but  that  the  dentine  is  formed  altogether  beneath  it. 
Ti^  membrmie  remains  upon  the  cap  of  dentine,  but  in  consequence  of  the  altered 
circumstances  under  which  it  is  now  placed,  and  especially  with  regard  to  the 
nature  of  the  structure  immediately  beneath  it,  and  having  also  an  important  part 
to  play  in  the  production  of  the  other  constituents  of  the  tooth,  its  original 
-character  is  greatly  changed. 

To  the  circumstance  of  this  membrane,  as  an  ordinary  inflection  of  the  mucous 
membrane  of  the  mouth,  bein^  covered  with  an  epithelium^  which  is  analogous  to 
the  epidermis  of  the  skin,  special  attention  has  been  already  called.  A  reference 
to  figs.  4,  5,  and  6  in  the  diagram,  will  show  that  when  the  young  tooth  becomes 
sacculated,  the  sac  itself  is  merely  lined  with  a  continuation  of  the  same  membrane 
which  is  reflected  upon  the  papilla.  Under  these  circumstances  the  epithelium  of 
the  lining  of  the  sac,  and  likewise  that  of  the  covering  of  the  papilla,  is  changed 
into  a  pulpy  mass,  which  has  been  called  the  outer  or  enamel  pulp,  from  the  belief 
that  the  enamel  was  directly  produced  from  it.  These  several  things  are  rendered 
very  clear  in  fig.  6  of  the  diagram,  where  A  represents  tlie  papilla ;  b,  the  mem- 
brane which  covers  it,  or  rather  that  part  of  the  membrane  which  answers  to  the 
true  skin  deprived  of  its  epidermis  ;  c,  the  altered  epithelium  of  the  membranous 
lining  of  the  sac  and  the  covering  of  the  papilla,  called  now  the  outer  pulp ;  and 
©  the  "  true  skin  "  or  vascular  portion  of  the  membrane  of  the  sac.  e  is  the  germ 
of  the  permanent  tooth,  and  f  the  gum.    These  several  symbols  also  apply  to  the 
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In  concluding  this  portion  of  my  subject,  I  will  merely  obsen'e 
— 1st,  That,  for  reasons  adduced  in  a  note,  it  appears  to  me 
that  the  Dentine  is  formed  beneath  the  original  membranou 
covering  of  the  papilla ;  2ndly,  That  this  membrane  is  the  tme 

same  parts  in  fig.  9  of  the  diagram,  which  represents  the  young  tooth  as  eattiiig 
through  its  sac  aiul  the  gum. 

Having  uow  shown  that  the  membrane  remains  as  a  covering  to  the  papilla,  its 
office  has  next  to  be  inquired  into.  This  is,  I  belieye,  to  form  the  enamel,  for  it 
i^pears  to  me  that  the  so-called  performative  membrane  of  the  dentine  Is  identictl 
with  the  adam'.mtinc  membrane  of  the  enamel ;  that,  in  fact,  there  are  not  two 
membranes,  but  only  one. 

The  general  received  opinion  seems  to  be  that  the  oider  pnlp  prodneci  tbe 
enamel,  and  the  iancr  surface  of  the  sac,  that  is,  the  tooth  capsoliey  the  onuti 
which  lies  both  upon  the  fangs  of  the  tooth  and  also  upon  the  sorfiZce  of  the  enamd, 
where  it  covers  the  dentine.  This  opinion  is  negatived,  however,  by  the  ftct  tbit 
the  capsule  is  not  reflected  into  the  enainel  cups  of  compo^md  teeth,  although  thew  lie 
always  filled  with  crusta,  and  therefore  it  is  evident  that  this  cmsta  has  some 
other  source,  and  this  I  am  inclined  to  believe  is  the  outer  pulp.  If  this  pulp 
produces  the  crusta  in  one  part,  it  necessarily  would  do  so  in  another.  If  widuB 
the  enamel  cups,  then  on  the  outer  surface  of  the  enamel,  and  also  on  the  fiuigi  Of 
the  teeth.     Furtlier  confirmation  of  this  opinitm  will  be  presently  given. 

Although  the  foiiuatiun  of  the  crusta  succeeds  that  of  the  enamel,  the  two  tre 
80  intimately  bound  ttigetlier  thut  it  is  with  difficulty  their  developments  can  be 
separately  descril>cd,  and  especially  in  a  popular  account,  where  one  has  toabstuB 
as  much  as  possible  from  an  undue  employment  of  scientific  terms. 

First,  of  the  enamel  membrane,  as  I  propose  to  call  the  original  covering  of  the 
papilla  in  its  now  altered  condition.  If  a  permanent  molar  tooth  of  a  lamb, 
sufficiently  developed  to  have  a  thin  layer  of  enamel  on  its  body,  be  removed  firon 
the  jaw  with  its  capsule  entire  and  dissected  under  water,  a  membrane,  which  is 
interposed  between  the  outer  pulp  and  the  forming  enamel,  can  be  readily  floated 
fh)m  the  surface  of  the  latter.  This,  the  enamel  membrane,  firmly  adhcree  to  the 
tooth  at  tliat  part  from  which  the  fangs  arise — in  short, ^as  far  down  aa  the  enamel 
extends.  The  forming  ftm'/s  an-  cout&i  irith  the  outer  pulp,  which  nowhere  ehe, 
from  the  interposition  of  the  membrane,  can  come  in  contact  with  the  dentine. 
See  fig.  9  of  the  diagram.  The  pulp  existing  here,  as  the  formative  organ  of  the 
crusta,  depends  on  the  circumstance  that  the  capsule  is  continued,  independent  of 
the  enamel  membrane,  to  the  end  of  the  devchping  ftng,  by  adhering  firmly  to  the 
lowermost  part  of  the  papilla. 

Todd  and  Bowman,  in  describing  the  development  of  a  simple  tooth,  state  that 
which  is  perfectly  correct,  namely,  "  that  the  reflection  of  the  original  muconi 
membrane  of  the  follicle  on  to  tLe  papilla  takes  place  at  a  line  corresponding 
nearly  to  the  neck  of  the  future  tooth,  and  that  the  original  papilla  answers  to  the 
crown  or  body  of  the  tooth,  and  not  to  the  root.  The  latter  is  a  subsequent 
formation,  and  is  laid  down  gradually  after  a  certain  amount  of  oesifieation  has 
already  taken  place  in  the  crown,  and  after  the  enamel  has  been  calcified."^ 
Physiologkid  Aiudonvf,  part  iii.,  p.  177. 

The  enamel  membrane  also,  on  the  upper  part  of  the  youn^  compound  tooth,  is 
reflected,  after  the  manner  of  an  inverted  finper  of  a  glove,  mto  the  enamel  cap 
(B,  figs.  13  and  M),  because  it  is  not  divided,  as  before  explained,  in  the 
cleavage  of  the  papilla,  to  produce  this  variety  of  tootli.  The  inverted  pmtion  of 
the  membrane  has  between  its  folds  some  of  the  outer  pulp,  and  that  the  cmsta  ii 
ultimately  produced  within  the  cup. 

Examined  under  a  low  magnify  mg  power  the  surface  of  this  membrane,  which 
is  in  contact  with  the  newly  deposited  enamel,  and  which  has  undergone  a  chanae 
equal  with  its  outer  or  original  epithelial  surface,  seems  to  be  merely  linear  in  iti 
ari'angement ;  but  when  magnified  200  diameters,  columns  or  elongated  prismatic 
cells  of  forming  enamel  are  readily  detected  upon  it.  In  the  annexed  engraving 
these  prismatic  cells  (a,  fig.  15)  are  represented  in  sitn  as  they  would  be  seen  in  a 
vertical  section  of  the  pulp,    b,  shows  the  enamel  membrane  by  which  thej  are- 
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acing  organ  of  the  enamel,  and  identical  with  both  the  per^ 
jtive  and  the  adamantine  membranes,  these  being,  not  two, 
one  ;  3rdly,  That  the  pulpy  mass  lying  external  to  the 
lel  membrane  is  the  matrix  of  the  crusta ;  and  4:thly,  That 

oed;  c,  the  outer  pulp  with  its  vascular  net-work  of  vessels  ramifying 
t  cells  in  a  reticuled  membrane ;  and  d,  the  capsule.  The  close  resemblance 
3  figure  to  one  given  by  Todd  and  Bowman 

»ir  Physiological  Anatomy,  cannot  escape  the  *^*^-  ^**    • 

t  of  the  scientific  reader.  It  is  said  by  them 
*  the  structure  of  this  thick  pulpy  mass  is 
>eautiful  and  peculiar.  It  consists  of  a  mesh 
>rt  fibres,  meeting  in  numberless  points,  and 
h  point  of  junction  a  transparent  clear  nu- 
is  visible.  It  is  elastic,  spongy,  loaded  with 
ilbnmen,  but  destitute  of  vessels,  and  it  seems 
:tly  distinct  from  that  columnar  structure 
I  appears  to  be  afterwards  converted  into 
el.' — Physiological  Anatomy ,  part  iii.,  p.  175 
What  this  **  mesh  of  short  fibres,  meeting 
mberless  points,**  the  "  stellated  bodies  *'  of 
observers,  so  accurately  described  by  Todd 
towman,  may  be,  I  do  not  presume  to  decide, 
ibly  they  are  cells  in  a  transition  state  from 
-dinary  epithelium  of  the  mucous  membrane 
!  cells  of  true  crusta. 
th  reference,  however,  to  the  pulpy  mass  being  **  destitute  of  vessels,"  much 
i  correctness  of  this  depends  on  the  stage  of  development  when  die  examina- 
5  made.  Todd  and  Bowman  could  not  detect  any  vessels  ramifying  in  the 
Df  a  human  fcetvs  five  months  old,  but  they  saw,  even  at  that  early  dat^  loops 
jsels  descending  from  the  membrane  of  the  capsule  upon  the  outer  surface  of 
ulpy  mass.  In  my  description,  and  also  in  the  accompanying  figure,  I  have 
1  attention  to  numerous  vessels  permeating  the  mass,  but  then  it  must  be 
I  that  my  examinations  were  made  on  the  permanent  molar  teeth  of  calves 
?  ages  ranged  from  two  to  six  months.  It  is  the  vascularity  of  the  outer 
and  which  appears  to  be  perfected  in  the  latter  stages  only  of  the  developing 
>s,  that  alters  the  general  character  of  the  mass,  and  leads  to  its  ultimate 
rsion  into  crusta. 

is  view  of  the  formation  of  the  three  structures  will  explain  another  well- 
n  circumstance,  namely,  that  the  crvicn  of  a  simple  tooth,  and  likewise  the 
of  a  compound  one,  have  upon  them  a  mere  film  of  crusta.  By  the  time 
parts  are  sufficiently  covered  with  enamel  the  tooth  is  so  far  developed  as  to 
awards  the  under-surface  of  the  gum.  The  resistance  to  its  advance  through 
tructure  forces  the  outer  pulp  downwards  towards  the  middle  part  of  the 
and  also  the  fang.  Under  these  circumstances  the  upper  part  of  the  capsule, 
gh  which  thh  tooth  is  passing,  adheres  to  the  enamel  membrane  on  the  inner 
and  to  the  gum  on  the  outer.  (See  fig.  9  in  the  diagram,  page  301.)  The 
e  of  the  supply  of  crusta,  always  the  last  formed  of  the  three  structures,  is 
somewhat  exhausted  and  hence  a  mere  film  of  it,  if  any,  is  found  on  this  part 
;  tooth.  At  first  sight,  this  explanation  may  seem  to  be  negatived  by  the 
hat  the  enamel  cups  are  filled  with  crusta,  but  a  little  refiection  will  at  once 
re  the  doubt. 

render  this  more  clear,  I  insert  a  figure  representing  a  molar  tooth  in  the 
'  cutting. 

re  it  will  be  seen  that  although  the  enamel  cusps,  p,  f,  have  penetrated  the 
c,  c,  the  latter  is  still  pressing  on  the  upper  part  of  the  enamel  cups.    This 


'ig.  15.  Vertical  section  of  the  capsule,  pulp  and  enamel  membrane.  A,  enamel 
s  in  the  process  of  formation;  b,  the  enamel  membrane;  c,the  outer  pulp; 
capsule. 
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the  capsule  becomes  the  periodental  membrane  or  covering  to  the 
tooth,  and  the  periosteal  lining  of  the  bony  socket  in  which  it  if 
placed — these  being  also  but  one.* 

In  the  preceding  pages  reference  has  more  than  once  been  made 
to  compound  teeth,  and  to  the  advantages  which  result  from  the 
several  constituents  of  a  molar  tooth  being  so  arranged  as  for  aU 
of  them  to  meet  on  its  wearing  surface.  From  this  it  might  be 
supposed  that  the  dentine,  enamel,  and  crusta,were  all  brought  into 

pressure  retains  the  still  existing  portion  of  the  outer  pulp,  which  with  the 
enamel  membrane  had  been  reflected  into  the  cups,  in  its  place.    The  supply  of 

blood  to  it  is  kept  up  by  the  ' 


which  pass  inwards  from  both  the 
capsule  and  the  gum,  securely  lodged 
in  the  grooves  upon  the  edge  of  the 
cusps  and  likewise  in  the  hollowf 
between  them.  Thus,  while  the 
tooth  is  cutting,  the  jprocen  of  fill- 
ing the  enamel  cup  with  cmsta  goei 
on. 

The  somewhat  altered  dremn- 
stances  under  which  this  crosta  is 
formed  may  possibly  account  for  the 
difference  observed  in  the  arrange- 
ment  of  its  several  parts  when  com* 
pared  with  the  crusta  on  the  fimg. 
Attention  was  called  to  this  fact 
when  the  microscopic  characters  of 
the  dentine,  enamel,  and  crosta 
were  described. 

The  other  references  to  fig.  IG  are : — a,  the  capsule,  reflected  back  from  one-half 
of  the  tooth,  which  has  also  been  cut  away  to  show  e,  an  enamel  cup ;  B»  the 
entire  half  of  the  tooth  covered  by  the  other  portion  of  the  capsule,  which  is  seen 
to  join  the  gum  above,  and  to  extend  downwards  to  the  end  of  the  fomung  fimg; 
and  D,  the  dentinal  pulp  cavity. 

After  a  tooth  is  fully  cut,  and  the  cmsta  upon  its  imbedded  portion  also  pei^ 
fected,  then  the  capsule  becomes  a  bond  of  union  between  the  tooth  and  itssocKet. 
In  this  position  it  is  to  be  viewed  both  as  the  perittJoniai  coverinff  to  the  tooth  and 
the  periosteal  lining  of  the  socket.  Much  more  might  be  added  in  further  explsp 
nation  of  these  phenomena,  but  it  is  unnecessary  in  a  work  of  this  kind. 

*  This  view  of  the  question  of  the  formation  of  a  tooth  has  at  least  nmplidty 
for  its  basis :  for,  after  all,  it  is  little  more  than  a  layer  of  mucous  membrsJie, 
which  is  reflected  inwards,  changed  partly  in  the  arrangement  of  its  primitive 
elements,  and  then  reflected  outwards  again.  That  portion  of  the  mucous  mem- 
brane of  the  mouth  which  originally  flanked  the  sides  of  the  dental  groove  remaifii 
')ehind  as  the  lining  to  the  socket  of  the  tooth,  while  the  portion  which  was  reflected 
)ver  the  primitive  dental  papilla  again  comes  to  the  surface  as  a  ooyering  of 
,namel — the  two  having  now  between  them  a  third  substance,  the  cmsta,  asd 
vhich  has  been  formed  by  the  changes  that  each  ia  paH  has  undergone.  These 
riews  of  the  development  of  the  dental  tissues  will  be  made  the  more  apparent  if 
he  scries  of  objects  in  the  diagram  (fig.  12)  are  attentively  examined. 


r  Fig.  16  represents  a  molar  tooth  of  a  calf  in  the  act  of  cutting  the  gum— die- 

•^ted  to  show  the  retention  of  the  matrix  of  the  crusta  (the  pulp)  in  the  enamel  cup. 

,  a  portion  of  the  capsule  of  the  tooth  reflected  backwards ;  b,  the  remaining  part 

J  the  capsule  coverins  one  half  of  tlie  to<  ^^ ;  £,  an  enamel  cup ;  f  f,  the  cnsps  pene- 

rating  the  gp»"T  ^  <    ^^  ir""  t)»*«r««"      .•»'^"  an#'  -»^->-s«^  the  openings  of  the 
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wear  immediately  upon  such  a  tooth  being  cut.  Such,  however,  is 
not  the  case.  In  fig.  17,  which  gives  a  representation  of  the  third 
temporary  molar  of  a  calf, 

taken    from    out   of    its  Fig.i7* 

socket  a  few  days  after  it 
was  cut,  it  will  be  seen 
that  the  cusps  a,  a,  a,  are 
very  pointed,  and  that  no 
other  structure,  except 
that  which  covers  the 
body  of  the  tooth  and 
these  projections,  is  as 
yet  apparent.  The  cusps 
of  molar  teeth,  as  well  as 
the  edge  of  the  incisors, 
are  cased  with  enamel,  as 
was  shown  when  speak- 
ing of  the  formation  of  this 
structure.  The  hardness  of  the  enamel  combined  with  the  irregu* 
larity  of  the  shape  of  the  cusps  is  sufficient  for  all  the  purposes 
needed  at  the  first  by  the  young  tooth,  as  a  grinding  organ.  Con- 
tinuous use,  however,  soon  wears  away  these  projections,  and  after 
a  time  the  caps  of  enamel  are  completely  cut  through. 

It  will  also  be  remembered  that  the  enamel  passes  from  the  outer 
surface  of  the  body  of  a  tooth,  as  a  covering  to  the  dentine  into  deep 
hollows,  which  are  originally  produced  by  a  separation  of  the  pa- 
pilla, and  that  it  lines  them  throughout.  The  wisdom  of  nature's 
arrangement  in  thus  blending  the  several  structures  together  now 
becomes  more  evident.  By  the  wearing  away  of  the  enamel  caps 
the  outer  reflection  of  this  structure  is  separated  from  the  inner, 
and  thus,  instead  of  there  being  fewer  points  of  resistance  to  attri- 
tion, there  is  a  positive  multiplication  of  them.  Between  the 
separated  layers  of  enamel,  the  dentine  is  exposed,  and  as  the 
enamel  cups  are  filled  with  crusta,  so  we  see  that  all  three  struc- 
tures are  now  in  wear  together.  The  tooth  will  therefore  ^present 
on  its  surface  the  appearances  depicted  in  fig.  18,  which  may 
be  supposed  to  represent  the  preceding  tooth  (fig.  17)  after  its 
upper  part  had  been  removed  by  continuous  use.  The  irregularity 
also  of  the  wearing  surface  by  the  blending  together  of  the 
structures  is  very  nicely  shown  in  the  engraving,  where  e  repre- 
sents the  outer  layer  of  enamel,  and  e*,  the  inner ;  c,  the  crusta ; 
and  D,  the  dentine. 

In  speaking  of  the  production  of  the  Dentine  it  was  observed 

♦  Fig.  1 7.  The  third  temporary  molar  of  the  calf  showing  its  general  form,  and 
likewise  that  its  cusps,  a,  a,  a,  are  covered  with  enamel  when  first  brought  into 
use. 
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that  its  situation  upon  the  tooth  pulp  might  be  compared  \o 
one's  finger  as  covered  bj  a  thumbstall.  A  similar  figaie  may  be 
employed  to  elucidate  the  arrangements  of  the  structures  ins 
molar  tooth  of  an  Herbivorous  animal.  Thus,  suppose  two  fingen 
when  held  up  to  represent  a  cleft  tooth  pulp.  Cover  these  fint 
with  two  leather  caps,  say  of  a  yellow  colour  (this  is  the  dentine), 
place  over  them  two  other  caps  of  a  white  colour  (this  is  the 
enamel),  put  over  these  two  more  caps  of  a  brown  colour  (this 
is  the  crusta).  Now  unite  the  brown  caps  by  approximadiig 
the  fingers;  and  supposing  these  several  coverings  to  be  ill 
joined  together,  and  thick  enough  to  have  a  horizontal  section 
carried  through  them,  we  shall  find  in  reckoning  from  outside 

to  outside,    first    brown 
^'^'^l*  (crusta),  then  white  (ena- 

mel), next  yellow  (den- 
tine), then  white  again, 
next  brown,  and  after- 
wards white,  yellow, 
white  and  brown.  Like 
most  similes,  objections 
can  easily  be  taken  to 
this,  but  still  it  is  suf- 
ficient to  show  the  com- 
mingling of  the  several  structures ;  and  as  they  all  differ  in 
density,  we  see  how  a  roughened  surface  is  maintained  upon  the 
exposed  part  of  a  compound  tooth. 

As  these  molar  teeth  wear  away  so  do  they  rise  in  their 
sockets,  and  consequently  they  always  stand  at  about  the  same 
height  in  the  mouth,  and  the  incessant  wear  occasions  such 
an  arrangement  of  the  dentine,  enamel,  and  crusta,  that  the  tooth 
of  the  old  animal,  when  worn  nearly  to  its  fangs,  may  be  as  effec- 
tive an  instrument  for  grinding  the  food  as  it  had  been  when  the 
animal  was  young.  Provision  is  made  for  this,  by  elongating 
the  bodies  of  these  molars  at  the  expense  of  their  fangs.  The 
body  of  the  last  molar  of  the  ox  is  not  less  than  ttco  inches  bnff, 
and  that  of  the  same  tooth  of  the  sheep  an  inch  and  a  halfhmg; 
while  the  bodies  of  several  of  the  permanent  molars  of  the  hone 
are  often  from  three  to  three  inches  and  a  half  long^  although  litib 
more  than  a  quarter  of  an  inch  of  t/iese  teeth  may  appear  ahaoB 
the  gum.  This  great  length  of  body  of  all  the  horse's  molars 
renders  them  nearly  fangless,  and  the  same  is  the  case  with 
the  fifth  molar  in  particular  of  the  sheep,  as  seen  in  the  fbl- 

♦  Fig.  18.  Face  of  the  third  temporary  molar  of  a  calf,  natural  size,  thimiac 
that  tlie  exposure  of  the  dentine  and  isolation  of  the  central  firom  the  oater  enanm 
is  caused  by  the  wearing  away  of  the  original  enamel  cusps.  K,  outer  layer  of 
enamel ;  k*,  inner  ditto  forming  the  cup  ;  c,  crusta ;  d,  dentine. 
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If  engraving,  fig.  19.      This  figure,  which  has  been  drawn 
larger  than  natural  to  make  the  several  parts  of  the  tooth 
apparent,  shows  the  depth  to 
the  enamel  cup  descends,  and  iig.id* 

le  extent  of  the  outer  layers  of 
me  substance.  The  pulp  ca- 
vhich  can  be  traced  to  nearly 
p  of  the  tooth,  is  marked  a,  at 
ttom  part,  and  6,  where  it  is 
to  close  above;  the  crusta  has 
tter  c,  and  the  dentine,  d;  the 
\  cup  is  distinguished  by  e*, 
le  outer  layer  of  this  substance 

fig.  20  we  have  a  view  of  a 
erse  section  of  the  upper  part 
^rmanent  molar,  also  of  a  sheep, 
fied  two  diameters.  It  shows 
:he  pulp  cavity,  b,  is  nearly 
in  the  part  where  the  section 
le  by  the  dentine,  d,  the  radi- 
lines  in  which  map  out  the 
f  the  original  cavity  from  which 
pring.  The  external  layer  of 
J,  as  in  many  other  of  these 
ations,  is  marked  e*,  the  crusta, 
d  the  inner  enamel,  as  filled 
he  crusta,  e. 

m  these  explanations  of  the  arrangement  of  the  structures 
ipound  teeth,  I  pass  to  the  changes  the  teeth  undergo  when 
bt  into  daily  use.  It  has  been  shown  that  in  all  animals, 
kvhich  we  are  familiar,  there  are  two  sets  of  teeth ;  the 
rary  and  the  permanent.  The  temporary  set  in  the  ox 
beep  consists  of  twenty  teeth ;  eight  being  incisors  and 
J  molars;  fourteen  of  this  number,  that  is,  the  eight  in- 
and  six  molars,  are  placed  in  the  lower  jaw,  the  remain- 
X  occupying  the  upper  jaw.  The  number  of  temporary 
in  the  pig  is  twenty-eight,  namely,  twelve  incisors,  four 
,  and  twelve  molars;  a  moiety  of  each  being  located  in 
jaw.  It  may  be  also  necessary  to  repeat  tliat  it  is  while 
mporary  teeth  are  being  formed  that  nature  provides  for 

.19.  A  vertical  section  of  the  posterior  half  of  the  ffth  molar  of  a  sheep  in 
t  diameter,  showing  the  great  depth  of  the  eqarael  cup  and  that  it  is 
Ith  crusta.  a,  the  inferior  part  of  the  pulp  cavity ;  6,  its  superior  portion 
s  being  closed ;  c,  the  crusta  in  the  enamel  cup ;  rf,  the  dentine ;  e*,  the 
yer  of  enamel ;  e,  the  inner  layer  of  the  same  substance,  forming  the  eup. 
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the  development  of  the  permanent,  which  are  to  replace  them, 
as  well  as  for  those  molars  which,  in  due  time,  are  put  up  and 
add  to  their  number. 

The  order  in  which  the  two  sets  succeed  each  other,  together 
with  the  cutting  of  the  additional  permanent  molar  teeth,  oonstir 

Fig.  20.* 


\M.S 


tutes  dentition.  To  these  phenomena,  as  they  occur  in  the  ox, 
sheep,  and  pig,  I  have  now  to  direct  the  reader's  attention,  as  a 
means  by  which  we  can  determine  the  age  of  these  animals.  Their 
value  for  such  a  purpose  will  become  apparent  as  we  proceed. 
This  may  be  called  the  more  practical  part  of  my  subject.  At 
such  it  will  necessarily  require  full  investigation,  and  I  shall 
direct  attention,  firstly,  to  the  Dentition  of  the  Ox. 


DENTITION  OF  THE  OX. 

The  causes  of  the  fall  of  the  temporary  teeth,  and  the  way  in 
which  that  is  effected,  will  at  the  outset  require  our  notice. 
Three  principal  causes  are  in  operation  together  to  produce  the 
fall  of  the  temporary  incisors ;  these  are,  wear,  greater  width 
of  the  animal's  jaw  from  increasing  years,  and  the  pressure  of 
the  advancing  teeth;  to  these  some  minor  things  might  be 
added. 

That  the  fall  of  the  temporary  teeth,  as  a  general  principle] 

lepends  more  upon  the  rate  of  the  development  of  the  permanent 

)cneath  them  than  upon  either  their  own  wear  or  the  spread  oi 

"^^^  animal's  jaw,  seems  however  to  be  evident.     As  the  permar 

teeth  grow,  so  do  they  press  upon  the  fangs  of  the  temporaiy. 


Fig.  20.    Transverse   section  of  the  upper  part  of  a  permanent  : 
beep  magnified   ^ith  a  lens   only  to  show  the  arrangement  of  its  i 
-sti*'^'*"*''  i^«»  -^'^ip  "avit*'  ciiiyi^*^'    -^De"     \  the  crusta;  Dydentijiei  I 
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and  produce  an  absorption  of  these  projections,  with,  of  necessity, 
a  dstily  diminishing  firmness  of  their  attachment  to  the  jaw. 
It  is  hardly  necessary  to  enter  at  any  length  into  an  explanation 
of  the  manner  in  which  the  absorption  of  a  tooth  is  effected. 
Pressure  is  its  great  promoter.  The  permanent  tooth  imbedded  in 
the  socket,  interferes  more  or  less,  by  its  pressure  upon  the  pulp^ 
with  the  nutrition  of  the  temporary  tooth,  and  thus  predisposes 
its  elementary  matters  to  undergo  a  change.  Besides  this  the 
temporary  tooth  having  served  its  purpose,  the  balance  of  nutrition 
is  turned  against  it.  On  the  other  hand,  the  developing  process 
is  steadily  going  on  in  the  permanent  tooth,  and  thus  its  power 
as  an  expeller  daily  increases. 

Absorption  necessarily  implies  previous  solution,  but  how 
the  solid  parts  of  a  tooth,  or  indeed  of  any  part  of  the  body, 
become  fluid,  is  not  well  understood.  With  the  theories  of 
this  change  we  have  nothing  to  do.  It  appears  that  in  propor- 
tion to  the  quantity  of  the  animal  matter  in  the  several  structures 
of  a  tooth,  so  is  the  rapidity  of  their  absorption :  thus  Crusta 
is  observed  to  give  way  quicker  than  Dentine,  and  Dentine 
quicker  than  the  Enamel.  This  difference  in  the  rate  of  the 
absorption  of  the  constituents  is  well  seen  on  a  close  inspection 
of  the  crowns  of  the  temporary  teeth  which  have  fallen  from 
absorption.  An  advantage  arises  from  this :  the  enamel  which 
covers  the  tooth  will  be  found  to  project  from  the  edges,  and  thus 
to  hold  its  connexion  with  the  gum  when  the  whole  of  the  middle 
part  of  the  tooth  has  been  hollowed  out  as  if  with  a  chisel. 
Premature  removal  is  thus  very  often  prevented. 

The  influence  of  absorption  over  the  fall  of  the  temporary 
teeth  will  necessarily  be  in  proportion  as  the  pressure  to  their 
fangs  is  direct.  In  the  horse  and  pig  the  permanent  incisors  come 
up  more  within  the  original  sockets  of  the  temporary  than  in 
the  ox  or  sheep,  and  this  seems  to  be  of  itself  almost  suflicient 
to  produce  the  removal  of  the  temporary  teeth  of  those  animals. 
In  the  ox  and  sheep,  on  the  contrary,  from  the  disproportion 
which  exists  in  the  size  of  the  two  kinds  of  teeth,  and  also  from 
the  greater  readiness  with  which  the  surrounding  bone  gives  way 
to  the  pressure,  it  generally  happens  that  the  permanent  incisors 
come  up  rather  without  than  within  the  sockets  which  are  occupied 
by  the  temporary.  The  temporary  teeth  are  therefore  very  often 
pushed  aside  instead  of  being  expelled.  The  liability  to  this  dis- 
placement is  increased  by  the  loose  connexion  which  at  this  time 
exists  between  these  teeth  and  their  sockets.  These  several  cir- 
cumstances now  and  then  lead  to  a  persistency  of  the  temporary 
incisors,  by  their  retaining  a  hold  of  the  surrounding  parts.  An 
instance  of  this  kind  is  exhibited  in  the  following  engraving, 
fig.  21,   where  we  observe  that  the  second  pair  of  temporary 
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incisors  is  still  standing^  between  the  first  and  second  pmin  of 
the  permanent.  In  addition  to  this,  one  of  the  third  pair  is  also 
in  situ,  the  corresponding  temporary  incisor  of  the  opposite  side 
having  given  way  to  the  permanent  tooth,  produdiig  thereby 
an  inequality  in  the  relative  number  of  each  set. 


Fig.  21/ 


It  is  a  circumstance  worthy  of  a  passing  remark,  that  theie 
temporary  teeth  arc  not  unfrequently  hollow,  their  pulp  cavity 
being  opened  from  above  by  the  decaying  process  they  are  slowly 
undergoing.     The  ada^rc  that  '^  Nature  gives  nothing  in  vain 
is  beautifully  exemplified  in  the  fact  before  us.      These  teeth 
^lave  but  a  temporary  purpose  to  serve,  and  therefore,  although 
lentine  is  gradually  added  from  the  pulp  to  keep  their  wearing 
surfaces  solid  while  attrition  is  daily  going  on,  their  cavity  is  not 
^icrfcctly  obliterated  by  a  conversion  of  the  pulp  into  dentine,  as 
♦  is  in  t*^-     f^*'     .f  old  animals.     Had  this  been  the  case,  the 
Jrusta    1.  .itain  ey*ent,  would  have  taken  the  place  of  the 

dentil  '^x  tha      he  tooth  might  still  be  nourished  as  a 

.t^rfn-^i   ..  ,^..        ln^  r\    ,t<       iT><»r  oifiiafion  ^o^^eyer,  the  socket. 


fit^.  21.  In  this  figure  the  second  pair  and  one  of  the  third  pair  of  the  Urn* 
,y..  i,  y  inci&org  "'■e  reoresented  ^^^  having  become  persistent  from  thar  being 
)U8hed  as^'^'  ^'    "»TF«n"«»'        ^.ntr^'^'^  ftv-n  a  8iH»^*'*ien  in  the  anthoc^ 
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Mid  having  served  its  purpose,  the  temporary  tooth  scarcely 
obtains  from  the  surrounding  vessels  sufficient  nutrient  matter 
to  maintain  its  vitality.  Decay  consequently  results,  not  unfre- 
quently  leading  also  to  a  diseased  state  of  the  gums.  These 
displaced  teeth,  likewise,  from  projecting  forwards  out  of  the 
line  of  the  jaw,  occasionally  produce  abrasion  of  the  lips, 
which  will  now  and  then  interfere  with  the  capability  of  the 
animal  to  collect  his  food.  These  are  among  the  things,  there- 
fore, to  which  we  should  direct  our  attention  when  we  observe 
some  slight  impairment  of  the  power  of  grazing. 

To  return  to  the  causes  of  the  shedding  of  the  teeth.  The 
removal  of  a  temporary  tooth,  as  an  impediment  to  the  advance 
of  a  fully-developed  permanent  one,  doubtless  favours  the 
process.  It  should  be  observed,  however,  that  these  teeth 
are  often,  in  one  animal  at  least,  intentionally  removed,  and  as 
such  their  fall  is  premature.  I  allude  to  the  well-known  circum- 
stance that  persons  are  accustomed  to  draw  the  temporary 
"  comer  "  teeth  of  the  horse,  to  give  this  animal  an  apparent  age 
beyond  his  real  one.  Whether  such  a  procedure  does  in  reality 
exert  any  considerable  quickening  process  upon  the  permanent 
teeth  is  somewhat  questionable.  There  are  those  in  the  Veteri- 
nary profession,  eminent  for  the  extent  of  their  practical  know- 
ledge, who  hold  that  the  cutting  of  these  teeth  is  not  in  the 
least  facilitated  by  such  an  act.  That  the  taking  out  of  a 
temporary  tooth,  upon  the  near  approach  to  the  surface  of  a  per- 
manent one,  may  hasten  the  process,  can  be  readily  supposed ; 
but  the  premature  removal  of  such  a  tooth  acting  as  a  pro- 
moter  to  the  development  of  the  permanent  is  quite  another 
thing. 

The  accidental  removal  of  the  incisors  of  the  ox  and  sheep, 
especially  of  the  latter  when  pastured  amid  heath  plants,  is  a 
common  occurrence.  Whether  the  permanent  incisors  of  these 
animals  are  put  up  earlier  from  such  an  accident  becomes  a 
question  in  deciding  upon  age,  and  even  extensive  breeders  of 
sheep  differ  materially  on  this  point ;  on  the  whole,  however, 
there  seems  little  ground  for  the  opinion  that  the  cutting  of  the 
permanent  incisors  is  hastened  by  such  removal. 

In  competing  for  prizes  it  is  hardly  to  be  supposed  that  any 
person  would  interfere  with  the  teething  of  his  animals,  because 
such  proceedings  would  but  defeat  the  object  had  in  view.  Still, 
with  such  a  precedent  before  us  as  the  celebrated  "  Running- 
rein  case,"  it  is  possible  that  the  accidental  loss  of  the  temporary 
teeth  might  be  assigned  as  the  cause  of  the  too  early  exist- 
ence of  the  permanent.  We  often  hear  of  the  "  bishoping " 
of  old  horses  to  deceive  an  unwary  purchaser ;  but  I  know  of 
means  which  would  give  to  the  teeth  of  the  ox  or   sheep  an 
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appearance  of  youthfalness  which  in  reality  did  not  belong  to 
them. 

The  tushes  of  pigs  are  sometimes  cut  off,  and  their  stumps 
brought  by  a  file  to  an  unnatural  sharpness,  with  a  view 
to  impose  on  persons  who  are  not  conrersant  with  the 
ages  of  these  animals.  Tliese  things,  however,  notwithstand- 
ing the  care  with  which  they  are  often  done,  can  be  easilj 
detected.  . 

There  are  few  questions  which  have  a  more  direct  influenoe 
upon  the  success  of  agricultural  exhibitions  than  that  of  a  prue 
being  obtained  by  an  animal  of  proper  age.  The  informatioD 
which  we  have  hitherto  possessed  upon  the  subject  of  dcntiticm 
has  availed  us  but  little  in  disputed  cases.  Practice  here  has  not 
harmonised  with  theory.  Several  years  since  I  became  satisfied 
that  nothing  which  had  been  written  upon  the  dentition  of  either 
the  ox  or  sheep  in  this  country  could  be  relied  npon,  and  I 
resolved,  by  an  extensive  examination  of  animals  of  ail  breeds 
and  under  all  circumstances,  to  ascertain  what  the  facts  were 
which  belonged  to  the  process.  My  position  in  the  Royal 
Veterinary  College  first  required  this,  for,  being  ever  desirous  of 
imparting  -practical  information,  I  felt  the  want  of  this  know- 
ledge when  speaking  to  the  class  year  after  year  on  dentiticm. 
Though  my  examinations  had  extended  over  a  considerable  time 
and  were  numerous,  still  from  uncertainty  with  respect  to  the 
exact  ages  of  the  animals  examined,  I  believed  them  insufficient 
to  found  correct  conclusions  upon. 

On  the  honour  being  conferred  upon  me  by  the  Royal  Agri- 
cultural Society  of  electing  me  as  its  "  Veterinary  Inspector,^'  thii 
subject  assumed  a  more  important  aspect.  Forthwith  I  deter- 
mined to  examine  all  the  animals  brought  together  at  the  annual 
exhibitions  and  make  records  of  the  facts  relating  to  their  denti- 
tion. This  was  done  to  some  extent  at  the  Windsor  meeting, 
but  at  Lewes  and  Gloucester  it  was  fully  carried  out.  Note-bode 
in  hand  I  went  from  stall  to  stall  and  recorded  the  condition  of 
the  animal's  teeth  without  reference  at  that  time  to  its  stated 
-^ge.  Subsequently  the  two  things  were  compared  and  I  have  now 
of^fr^re  me  the  notes  of  upwards  of  800  oxen  of  certified  age,  the 
x/<.viition  of  the  teeth  of  each  standing  on  the  opposite  page  to  that 
^hich  gives  the  age,  breed,  and  sex  of  the  animal.  The  cbtfathos 
Mained  are  embodied  in  a  tabular  form  for  more  easy  refeiencei 
*'\  will  be  given  hereafter. 

■Vfuch  might  be  said  to  show  that  many  of  the  roles  laid 
-^>wn  in  previous  works,  and  even  in  the  work  on  Catde  by 
tyn.    1p*o    I*-    v-  ,„ff  4e    are  rather  the   result  of  imaginatioii 
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than  of  practical  investigation,  notwithstanding  the  confi- 
dence with  which  the  author  appeals  to  the  experience  of 
the  breeders  of  cattle.  I  refrain,  however,  from  this  task,  being 
far  more  desirous  to  lay  before  the  Society  the  facts  as  I  have 
found  them  myself. 

To  commence  with  the  birth  of  the  calf.  The  condition  of 
the  teeth  at  birth  is  subject  to  great  variation.  It  not  unfrequently 
happens  that  as  many  as  six  of  the  temporary  incisors  have  thrust 
their  edges  through  the  gums,  while  in  other  cases  none  as  yet  have 
made  their  appearance.  These  differences  probably  depend 
rather  on  the  variations  in  the  periods  of  utero-gestation  than  on 
any  other  circumstance.  The  offspring,  it  is  true,  inherits  the 
qualities  of  its  parents,  and  among  them  may  be  an  aptitude 
to  arrive  early  at  maturity;  but  it  is  stretching  the  point 
to  infer  that  such  a  power  is  the  true  cause  of  the  cutting 
of  the  teeth  while  the  foetus  is  in  utero.  This  ground 
might  probably  be  defended  by  some ;  but  when  we  see  the 
great  differences  there  are  in  the  times  of  gestation,  it  appears 
to  me  that  here  is  sufficient  to  account  for  all  the  variations  we 
observe. 

The  prevalent  notion  among  breeders,  that  a  cow  carries  a  bull- 
calf  longer  than  a  cow-calf,  received  singular  confirmation  by  the 
experiments  of  the  late  Earl  Spencer,  who  also  showed  that  the 
male  parent  influences  to  some  extent  the  duration  of  the  period 
of  pregnancy.  If  forty  weeks  is  the  average  time  of  utero- gestation ^ 
and  some  cows  exceed  and  others  fall  short  of  it  by  ten  days  each 
way,  we  can  easily  see  that  this  very  common  occurrence  will  ex- 
plain the  teeth  being  cut  or  not  when  the  calf  is  born.  In  this  par- 
ticular, therefore,  my  opinion  accords  with  the  author  of  the  work 
on  Cattle,  when  he  says  that  "  the  mouth  of  the  newly-born 
calf  presents  an  uncertain  appearance,  depending  on  the  mother 
having  exceeded  or  fallen  short  of  the  average  period  of  utero- 
gestation." 

The  presence  of  four  incisors  at  birth  is,  I  believe,  the  rule ; 
more  or  less  being  an  exceptional  number.  At  this  time,  also,  the 
outline  of  the  other  teeth,  as  ready  to  cut  the  gum,  is  distinctly 
visible  beneath  the  tissue.  The  third  pair  is  usually  through  by 
the  twelfth  or  fourteenth  day;  but  the  comer  or  fourth  pair 
seldom  penetrates  the  gum  until  about  the  end  of  the  third  or  be- 
ginning of  the  fourth  week.  By  the  time  the  calf  is  about  a 
month  old,  all  the  incisors  will  therefore  be  in  situ.  Thus  we 
find  that  the  statements  of  the  author  of  the  above  work  do  not 
ag^ee  with  nature's  proceedings.  Indeed  the  account  he  has 
given  is  fanciful  in  the  extreme,  and  is  rendered  the  more  so 
by  the  illustrations  which  accompany  his  descriptions.  We  have 
figures  of  the  mouth  at  birth,  and  at  the  second,  third,  and  fourth 
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Fig.  22> 


week,  but  it  is  not  until  the  last  named  date  that  we  can  trace  even 
an  outline  of  t\oo  teeth  or  more,  of  four  and  of  eixj  all  of  which, 

however,  Nature  exhibits  of 
fall  size  in  orderly  tuccei- 
sion  at  birth,  in  the  teoond 
and  in  the  third  week  re- 
spectively. 

The  eight  temporary  inci- 
sors of  the  calf  are  in  all  re- 
spects, excepting  size,  the 
counterparts  of  the  perma- 
nent by  which  they  will  be 
succeeded.  The  first  or 
middle  pair  is  the  largest  of 
the  set,  and  the  comer  pair 
the  smallest,  a  gradual  de- 
crease taking  place  from  the 
one  to  the  other.  These 
teeth  b J  the  end  of  the  fourth 
week,  owing  to  the  growth 
of  the  maxillary  bone,  are 
less  crowded  together  than 
when  first  cut,  although 
they  are  still  observed  to  be 
partially  overlapping-  each 
other. 

Not  only  are  the  incisors 
all  up  by  this  time,  but  the 
temporaiy  molars  are  also  in 
their  place.  It  may  be  again 
necessary  to  state,  that  these 
are  twelve  in  number,  three 
occupying  each  side  of  both 
jaws  (upper  and  lower).  The 
engraving  (fig.  22)  of  the 
lower  jaw  of  the  calf  at  a 
month  old,  gives  the  general 
form  as  well  as  position  and 
size  of  the  incisors  and  dkh 
lars. 

llie  temporary  molan 
have  many  peculiarities,  the 
chief    of   which    must    be 


Fig.  22.    Lower  jaw  of  a  calf  one  month  old,  natural  sise,  showing  that 
tlie  eight  incisors  and  the  three  temporary  molars  on  each  side  of  the  jaw  are  la 
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named,  as  these  teeth  likewise  furnish  important  evidence  of 
age  during  the  early  period  of  the  animal's  life.  At  birth 
ncme  of  the  molars  have  cut  the  gum,  and  it  is  not  until  the 
calf  is  a  month  old  that  they  are  well  developed.  Like  the 
incisors,  thej  follow  no  special  order  of  eruption,  but  more  fre- 
quently than  otherwise  the  first  in  position  is  the  last  to  be  cut. 
The  first  and  second  of  the  temporary  molars  in  either  jaw 
do  not  differ  essentially  in  form  from  the  permanent,  by  which 
they  are  succeeded.  If  we  compare,  however,  the  teeth  of  the 
upper  jaw  with  those  belonging  to  the  lower,  it  will  be  found 
that  the  two  anterior  molars  in  the  lower  jaw  are  much  smaller 
than  the  corresponding  ones  of  the  upper,  still  these  points  are 
of  less  practical  import  than  others  which  have  to  be  named. 

The  third  in  position  of  the  temporary  molars  in  Ae  lower  jaw 
varies  considerably  from  all  the  others,  as  also  from  its  permanent 
successor.  It  differs  likewise  as  greatly  from  the  fourth  in  situa- 
tion, the  first  permanent  which  is  put  up,  and  with  which  it  can 
scarcely  be  confounded  even  in  a  casual  examination,  if  the  fol- 
lowing particulars  are  borne  in  mind.  It  is  the  last  of  all  the 
temporary  molars  which,  as  a  rule,  is  renewed,  and  consequently 
throughout  it  furnishes  much  assistance  in  determining  a  ques- 
tion of  age.  Figures  22  and  23  show  it  occupying  a  space  in  the 
jaw  equal  to  or  even  greater  than  both  other  molars  together 
which  stand  before  it^  in  consequence  of  its  increased  width 
from  front  to  back,  more  correctly  called  its  long  diameter.  It 
is  composed  of  three  main  parts  or  lobes  of  a  semi-cylin- 
drical form,  having  in  the  hollows  between  them,  on  the  outer 
side,  two  smaller  portions  which  also  rise  into  asperities  or 
cusps.  The  latter,  when  the  tooth  is  somewhat  worn  down,  add 
both  to  the  strength  of  its  body  and  the  irre'gularity  of  its 
grinding  surface. 

Each  of  the  three  principal  lobes  likewise  rises  into  cusps, 
an  inner  and  an  outer,  of  which  the  inner  are  always  the  highest. 
In  fig.  17,  a  representation  of  this  molar,  as  removed  from  the 
jaw,  is  inserted.  The  description  there  given  shows  how  the 
roughness  of  the  face  of  the  tooth  is  added  to  by  the  wearing 
away  of  the  cusps.  This  tooth  being  of  triple  form,  might,  for 
brevity's  sake,  be  called  a  tri-cuspid  tooth ;  but  this,  critically 
speaking,  is  far  from  being  correct^  for  originally,  as  we  have 
seen,  it  has  six  principal  with  two  minor  projections  or  cusps. 

These  particulars  suffice  to  distinguish  the  third  temporary 
molar  so  well,  that  in  examinations  of  the  mouth  it  is  quickly 
recognized.  By  merely  bearing  in  mind  that  this  tooth  has  three 
lobes,  while  both  the  fourth  and  the  fifth  molars  have  but  ttvo, 
and  that  when  it  falls  it  is  replaced  by  a  tooth  similar  in  size  and 
form  to  them,  we  recognize  immediately  both  the  number  and  the 
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Fig,  23.* 


kind  of  molars  which  occupy  the  mouth.     It  may  be  added  that 
the  form  of  this  tooth  beautifully  adapts  it  to  its  office,  for  in  the 

act  of  mastication  its  pro- 
jections intersect  those  of 
the  corresponding  molar 
in  the  upper  jaw,  and  thns 
effectual  iy  grind  down  the 
food  which  is  submitted 
to  their  action. 

The  putting  up  of  the 
temporary  incisors  and 
molars  at  about  a  month, 
completes  "  first  denti- 
tion," and  as  there  are 
now  a  given  number  of 
teeth,  so  any  addition  to 
them  will  mark  an  import- 
ant stage  in  the  further 
process  of  teething.  When 
this  addition  takes  place, 
the  temporary  teeth, 
merely  by  their  number, 
cannot  avail  in  our  inqui- 
ries, nor  can  they  be  said 
materially  to  do  so  up  to 
that  period  by  the  slight 
wear  they  may  have  un- 
dergone. The  general  ap- 
pearance of  the  young 
animal,  for  the  first  few 
months,  suffices  to  form 
a  fair  estimate  of  its  age. 
As  the  temporaiy  inci- 
sors agree  in  number  with 
the  permanent,  but  the 
temporary  molars  are  but 
a  moiety  of  the  whole  of 
these  teeth,  so  the  addi- 
tion is  necessarily  made 
to  the  latter.  Inquirers 
into  the  age  of  the  oz 
have  assigned  very  difTer- 
cnt  dates  for  the  appear- 

•  Fig.  23.    Side  yiew  of  one  half  of  the  lower  jaw  of  a  six-montfai-old  adf, 
showing  that  the  foarth  molar  tooth,  4  f.  m.,  is  cat.  Keduced  one  fourth  fhna  the 

natural  size. 
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ance  of  the  first  permanent  molars.  Most  of  our  authorities 
concur  in  sajing  that  these  teeth  are  cut  when  the  animal  is  about 
a  year  old.  These  statements,  however,  are  far  from  being  correct, 
for  these  teeth  are  put  up  when  the  calf  is  six  months  old. 

In  fig.  23,  I  have  represented  a  side  view  of  one  half  of  the 
lower  jaw  of  a  calf,  reduced  one  fourth  from  its  natural  size ; 
and  it  will  be  seen  that  the  fourth  Permanent  Molar,  marked 
4  p.  M.,  is  in  its  place.  I  have  found,  as  a  rule,  that  this  molar 
in  the  lower  jaw  is  usually  a  little  more  forward  than  its  fellow 
in  the  upper,  and  now  and  then  appears  even  before  the  sixth 
month.  This  tooth,  it  will  be  remembered,  is  of  less  length  than 
the  third  molar,  as  measured  from  front  to  back,  but  wider  from 
side  to  side,  gaining  thereby  a  more  proportionate  outline.  In 
about  three  months  the  fourth  molars  attain  an  equal  height  with 
the  others. 

The  next  important  stage  in  dentition  is  the  cutting  of  ihe  fifth 
molar  in  situation,  the  second  permanent.  This  takes  place  at 
fifteen  months ;  but  as  in  the  interim  well  marked  changes  have 
come  on  in  the  temporary  incisors,  it  is  necessary  to  direct  atten- 
tion in  the  first  instance  to  these. 

From  six  to  nine  or  ten  months,  the  edges  of  the  incisors,  which 
at  the  former  date  were  rather  blunted,  have  been  gradually  giving 
way  to  attrition :  this  perhaps  would  be  scarcely  recognised  in  an 
ordinary  examination.  After  the  latter  period,  however,  it  becomes 
more  and  more  apparent,  and  when  the  animal  is  a  year  old,  the 
four  centrally-placed  teeth,  in  particular,  will  be  worn  rather  flat  on 
their  crowns.  These  teeth  also  are  now  beginning  to  show  spaces 
between    their    fangs.  Fig.  24* 

These  changes  are  re- 
gulated partly  by  the 
system  of  management 
the  young  animal  has 
received,  and  the  kind 
of  food  on  which  it 
has  been  kept — partly 
by  the  natural  width  of 
the  lower  jaw.  If  the 
food  has  been  coarse 
and  the  jaw  be  a  wide 
one,  the  incisors  will 
be  more  flat  and  the 
distance  between  them 
greater  than  otherwise. 

In  the  preceding  illustration,  fig.  24,  is  represented  the  more 

♦  Fig.  24.  Front  part  of  the  lower  jaw  of  a  year-old  ox,  showing  Uie  wear  of 
the  incisors  and  their  separation  somewhat  from  each  other.    Natural  size. 
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usual  state  of  the  incisors  at  a  year  old. 


J1g.M.* 


The  engraving  is  of  nsr 
tural  size,  that  the  pecu- 
liarities may  be  the  better 
recognised. 

From  one  year  we  pass 
to  fifteen  months,  when, 
as  before  stated,  the  fifth 
molar  tooth  is  put  up. 
This  tooth  does  not  es- 
sentially differ  from  the 
fourth  in  its  shape  or 
dimensions.  Its  cut- 
ting, however,  at  fifteen 
months,  when  the  incisors 
offer  no  satisfactory  evi- 
dence of  precise  age,  is 
a  point  of  some  utility 
to  an  investigator.  For 
the  periods  of  appearance 
of  the  permanent  molars 
are  pretty  uniform.  The 
fourth,  as  we  have  seen,  is 
cut  at  six,  and  the  fifth  at 
fifteen  months :  the  sixth 
follows  at  two  years — an 
interval  of  nine  months 
elapsing  between  each. 
This  gradation  is  easily 
remembered.  Fig.  25 
shows  the  fifth  molar  in 
the  act  of  being  cut.  The 
engraving  represents  one- 
half  of  the  lower  jaw  at 
fifteen  months  old,  re* 
duced  one- third  from  its 
natural  size;  this  tooth 
being  marked  5  p.  m.,  to 
distinguish  it  from  the 
fourth  molar,  4  p.  M.  Like 
the  fourth  molar,  this 
tooth  also  acquires  its  full 
height  in  the  jaw  about 
three   months   from     the 

ime  of  its  cutting. 
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Attention  must  now  be  directed  to  the  state  of  the  incisor  teeth 
■Bt  eighteen  months.  In  fig.  24  it  was  shown  that  at  a  year  old 
the  four  middle-placed  incisors,  in  particular,  gave  indications  of 
wear,  by  the  loss  of  their  sharp  edges  and  increasing  flatness  of 
their  crowns.  By  eighteen  months  this  flatness  has  considerably 
increased ;  it  is  not  now,  however,  confined  to  the  teeth  placed  in 
the  centre  of  the  mouth,  but  has  extended  to  all.  The  jaw  of  the 
animal  has  also  grown  wider,  thus  increasing  the  spaces  between 
the  teeth,  so  as  to  leave  not  merely  their  fangs  apart,  but  likewise 
their  crowns.  To  compensate,  in  part,  for  their  diminished  length, 
the  teeth  have  likewise  risen  in  their  sockets ;  and  as  some  of 
them  are  soon  to  be  renewed  by  the  permanent  incisors,  the  pro- 
cess of  absorption  has  commenced  in  their  fangs.  These  various 
causes,  more  or  less  modified  in  different  animals,  give  to  the 
mouth  an  appearance  which  is  quickly  recognised. 

To  these  indications  of  age  have  to  be  added  a  diminished 
whiteness  of  the  teeth,  the  part  of  their  crowns  which  is  exposed 
being  that  which  is  covered  by  a  thin  layer  of  enamel ;  the  exist- 
ence also  of  yellowish  lines  on  their  wearing  surfaces,  which  indi- 
cate the  outline  of  the  once  open  pulp  cavities  ;  and  the  discoloured 
state  of  their  fangs  from  the  action  of  the  food  and  secretions  of 
the  mouth  upon  the  crusta. 

Fig.  26  will  convey  many  of  these  things  to  the  mind  of  the 
reader.       It    repre-  j,.^  2^* 

sents  the  front  part 
of  the  lower  jaw  at  ^^^^^€^ 

eighteen  months.  -^^^       ^'^^Jlfc^^^/ 

With  increasing 
evidence  of  a  speedy 
fall  of  the  middle 
incisors,  we  arrive 
at  one  year  and  nine 
months.  At  this 
time  the  central 
incisors  are  often 
replaced  by  the 
permanent.  This 
change  is  generally 
observed  in  animals 
whose  vigour  of  con- 
stitution and  'power 
of  arriving  at  earlg 
maturity  Ims  been 
aided   by    a   liberal 

•  Fig.  26.  The  front  part  of  the  lower  jaw  at  18  months,  exhibiting  the 
-diminished  size  of  the  bodies  of  the  incisors,  and  the  increased  space  between  their 
fangs.     Natural  size. 


On  the  Teeth  of  the  Oar,  Sheep^  and  Pig^ 

diet.  It  is,  therefore,  that  we  see  it  principally  among  oar 
competing  breeds  of  Short-horns,  Herefords  and  Deyons.  Such 
cases,  however,  are  met  with  in  other  breeds,  and  even  more 
frequently  ttian  is  generally  supposed. 

In  the  preparation  of  the  tables  which  accompany  this  description, 
this  date  has  been  taken  as  one  of  the  standards  of  comparison  by 
which  the  limits  of  the  range  of  dentition  may  be  ascertained. 
Many  oxen,  however,  do  not  put  up  the  first  pair  of  permanent 
incisors  until  they  have  passed  their  second  year ;  a  fact  which 
at  once  shows  that  a  single  average  table  would  have  been  next 
to  useless  in  assisting  our  decisions  in  doubtful  cases  of  age. 

Fig.  27* 


Very  soon  after  penetrating  the  gums,  these  two  central  teeth  ac- 
quire a  height  equal  to  that  represented  in  fig.  27.     At  first  th^ 
T)ress  somewhat  against  each  other  for  want  of  space,  but  this  soon 
aelds  to  the  altered  position  they  take  when  their  broad  chisel- 
i^haped   crowns  are  clear   of  the  jaw   and  their  fangs  properly 
ocated  within  their  sockets.    The  thinness  of  the  bony  partitions 
letween  the  sockets  and  the  spongy  nature  of  the  bone,  as  a 
.hole,  often  leads  to  the  permanent  incisors  pressing  the  fangs 
■■•  the  temporary  closer  together,  so  that  these  teeth  will  have 

i*»ro-<  vijg  permanent  were  cut 
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-  1*  ig.  27.  Front  view  of  the  lower  jaw  of  an  ox  at  '^^^  year  and  ten  months  old. 
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These  things  are  more  clearly  marked  m  oxen  with  a  comparative 
narrow  jaw,  such  as  the  Devons. 

The  general  condition  of  the  mouth  at  this  time  is  shown  in 
the  preceding  figure.  It  represents  a  front  view  of  the  lower 
jaw  of  an  Hereford  ox  at  one  year  and  ten  months  old. 
The  permanent  incisors,  1,  1,  are  as  yet  not  fully  up,  so 
that  the  gum  is  embracing  rather  the  lower  part  of  their 
crowns  than  their  necks.  Although  the  observation  will  apply 
generally  to  all  the  permanent  incisors,  this  will  be  a  proper 
place  to  state  that  the  conclusions  which  are  arrived  at  with  re- 
spect to  age,  must  be  always  regulated  by  the  amount  of  the  pro- 
trusion of  these  teeth  from  the  gum,  as  well  as  by  their  number. 

At  tuDO  years  of  age  the  last  addition  to  the  number  of  the 
molar  teeth  is  made  by  the  cutting  of  the  sixth  in  situation. 
This  tooth  follows,  as  has  been  previously  explained,  the  fifth 
molar,  after  an  interval  of  nine  months.  Its  being  in  the  mouth 
at  two  years,  although  not  fully  developed,  is  a  circumstance  to 
be  kept  in  mind  in  our  investigations  of  age. 

The  sixth  permanent  molar  in  the  lower  jaw  has  many  of  the 
special  characters  of  the  third  temporary  molar.  Its  long  dia- 
meter exceeds  that  of  the  fourth  or  fifth,  but  its  short  diameter 
is  only  equal  to  theirs  at  its  front  part,  decreasing  gradually  from* 
before  backwards.  The  tooth  is  therefore  thicker  at  its  front  than 
at  its  hinder  part  It  is  also  tri-lobular,  like  the  third  temporary*; 
but  its  lobes  are  scarcely  so  perfectly  formed,  or  so  distinct  from 
each  other.  The  hindermost  one,  not  being  of  equal  height  with 
the  others,  is  not  unfrequently  concealed  by  the  gum  long  after 
the  tooth  is  cut.  Diflfering,  however,  as  it  does  in  so  many  par- 
ticulars, the  sixth  molar  cannot  be  confounded  with  the  others, 
and  therefore  its  existence  in  the  mouth  is  quickly  detected. 

The  general  condition  of  all  the  teeth  about  this  time  is  de- 
picted in  fig.  28.  We  have  here  one-half  of  the  lower  jaw  dis- 
sected in  order  to  show  the  number  and  position  of  b%th  tem- 
porary and  permanent  sets  of  incisors  and  molars.  The  three 
temporary  molars  are  still  in  situ,  but  lying  beneath  their  fangs 
are  the  corresponding  permanent  teeth  1,  2,  3,  contained  within 
their  capsules.  From  the  central  part  of  each  temporary  tooth  a 
portion  of  membrane  contracted  into  the  form  of  a  small  band  ex- 
tends to  the  capsule  below,  supporting  it  as  by  a  pedicle.  These 
elongated  portions  of  membrane  have  been  designated  the  guber^ 
nacula^  the  guides  or  directors  of  the  teeth  into  the  proper  passage. 
Todd  and  Bowman,  describing  the  wisdom  of  design,  which  is 
observable  in  every  stage  of  the  process  of  development  of  the 
teeth,  very  truly  observe — 

•*  It  has  been  supposed  that  the  elongated  productions  of  the  cavities  of  re- 
$erve^  which  have  been  carried  down  from  the  surface  with  the  permanent 
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tooth  sact,  tervtt  to  re^dired 

them  to  their  proper  placet  n 
they  rise  through  the  gum.  But 
it  may  be  asked ,  what  served 
previously  to  cany  down  the 
tooth  pulps  aright  and  to  fom 
these  guhemacuUi  f  It  b  ma- 
nifest we  must  ascend  to  a 
higher  secondary  law,  to  whidi 
to  refer  these  wonderfbl  phe- 
nomena of  life."* 

To  return  to  figure  28. 
Behind  the  temporary  are 
seen  the  fourth  and  fifth 
permanent  molars,  both 
in  a  state  of  perfect  de- 
velopment. Immediately 
posterior  to  the  fifth,  the 
crown  of  the  sixth  is  ob- 
served coming  through 
the  gum,  its  body  and 
fangs  as  yet  covered  by 
the  capsule,  now  called 
the  periodontal  membrane. 
This  tooth  is  fully  up, 
namely,  on  -a  level  with 
the  others,  by  the  time 
the  animal  is  two  years 
and  a  quarter  old. 

In  this  illustration  three 
also  of  the  incisor  teeth 
are  seen  to  be  temporary, 
having  their  permanent 
successors  imbedded  in 
the  jaw  beneath  them, 
within  their  respective 
capsules.  One  of  these 
is  in  a  state  of  great  for- 
wardness comptured  with 
the  others,  as  it  is  soon  to 
be  cut.  The  tooth  marked 
1,  is  a  permanent  inciior, 
very  recently  put  up. 
The  great  natural  siie  of 
the  jaw  has  required  that 


Physiological  Anatomy,  part  iii.,  p.  180. 
J*  Fig.  28.    One  half  of  the  lower  jaw  of  an  ox  at  abont  two  years  old,  diiicftfifl 
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the  engraving  should  be  reduced  one-half,  which  prevents  manj 
of  the  peculiarities  being  depicted  so  clearly  as  otherwise  they 
might  have  been/ 

Attention  must  again  be  directed  to  the  front  part  of  the 
mouth.  In  fig.  29,  we  have  a  representation  of  the  incisors  at 
two  years  and  four  months^  in  a  case  of  early  dentition.  The 
crowns  of  the  second  pair  are  as  yet  encircled  by  the  gum  at 
their  lower  part.  In  most  cases  these  teeth  will  crowd  upon  the 
first  pair,  and  overlap  their  outer  edges.  As  time  steals  on, 
however,  by  further  rising  from  their  sockets  they  will  stand  more 
easy  in  the  jaw. 

FIg.29.» 
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The  temporary  incisors  are  now  much  diminished.  After 
the  animal  has  completed  the  second  year  of  his  age,  they  get 
rapidly  smaller,  chiefly  because  the  thin  covering  of  enamel 
about  their  neck  is  unable  to  withstand  the  daily  attrition  they 
undergo.  My  note-book  furnishes  so  many  cases  of  the  second 
pair  of  incisors  being  cut  at  two  years  and  a  quarter,  especially  in 
Short-hom  and  Hereford  bulls,  that  I  have  taken  this  date  in  the 
preparation  of  the  table  of  early  dentition,  as  the  time  of  the  cutting 
of  these  teeth.     In  our  Devon  cattle  there  are  fewer  instances  of 

manent,  2,  3,  4  temporary,  having  the  permaneDt  beneath  them  enclosed  in  their 
capsules.  Molars :  1,  2,  3  permanent  contained  within  their  capsnles  beneath  the 
fangs  of  the  corresponding  temporary ;  4,  5,  permanent  molars  fall  developed ;  6, 
permanent  molar  catting.     Redaced  one  half  from  natural  size. 

•  Fig.  29.  Front  part  of  the  lower  jaw  at  two  years  and  four  months,  showing 
the  second  pair  of  permanent  incisors,  2,  2.  The  temporary  incisors  are  worn  to 
their  necks.    Natural  size. 
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this,  but  both  they  and  our  other  breeds  furnish  some  cases  of  tl>** 
same  kind.  I  have  only  met  with  about  half  a  dozen  cases  whe^"^ 
the  second  pair  of  incisors  was  cut  before  two  years  and  thr^^ 
months,  and  these  were  in  animals  certified  to  be  two  yean  ism^ 
two  montJis  old. 

More   prizes    are    now    oflfered    than    formerly   for   the  be^"^ 
bulls  and  heifers  under  two   years  old,  and  it  is  therefore  9^ 
great  importance  to  ascertain  what  is  the  state  of   the   monttm 
at  two,  and  a  little  after  it ; — the  limit  in  fact  which  belong^ 
to    the    cutting    of    these    teeth.      At    a   recent    AgricoltnnLl 
meeting  a   heifer  was    exhibited    in   this    class,    to   which  ica 
objection    was   taken.      The    examination    showed    that    there? 
were  four  incisors,  all  well  up.     Satisfactory  proof  of  the  cor- 
rectness of  the  certificate  was  therefore  called  for,  which  hayings 
failed  to  be   given,  the  animal   was   disqualified.       Accoidin^ 
to  the  authority  quoted  in  these  pages,  and  the  prevailing  opinion 
of  Agriculturists,  this  animal's  mouth  indicated  three  yean  of 
age,   whereas  she  was  probably  but  ttco  and  a  quarter.     'An 
animal  three  months  over  age  might  be  sent  to  compete  in  the 
*'  young  class,"  but  this  cannot  be  supposed  of  a  three-years-old. 

The  existence  of  four  permanent  incisors,  as  a  general  mle^ 
may  be  said  to  indicate  two  years  and  a  half  old,  there  beingf 
however,  some  oxen  that  do  not  cut  the  second  pair  until  after  this 
time.  Such  animals  come  under  our  second  table  of  dentitioOy 
which  gives  the  average  periods  of  the  changes,  when  breed  and 
other  ?£/< favourable  causes  are  in  operation.  The  case  just  dted, 
when  contrasted  with  the  latter  named  fact,  not  only  confirms  the 
propriety  of  classifying  dentition  under  two  heads,  but  piovef 
the  absolute  necessity  for  so  doing. 

At  about  ttco  years  and  a  half  the  two  anterior  molars  axe  dio 
shed,  and  their  places  occupied  by  the  permanent.  These  two 
teeth  vary  as  to  the  order  of  their  fall ;  occasionally  the 
first  in  position  is  changed  before  the  second,  but  generally  the 
second  gives  place  to  its  permanent  successor  before  the  first 
This  irregularity  of  renewal  is  even  greater  in  the  sheep  than  in 
the  ox,  for  in  that  animal,  as  will  be  hereafter  explained,  the  tJdri 
temporary  molar  will  sometimes  be  the  first  to  disappear. 

From  two  and  a  half  to  three  years,  the  third  molar  of  the  ox 
falls,  and  the  permanent  one  fills  its  place,  thus  completing  the 
series  of  changes  in  these  teeth. 

Annexed  we  have  two  illustrations  of  the  molar  teeth,  the 
first  of  which,  fig.  30,  shows  that  the  third  temporaiy  molar  is 
unchanged  at  two  years  and  a  half,  when  the  first  and  seoood 
permanent  are  in  their  place,  the  second,  fig.  31,  that  at  three  yeaxs 
the  third  permanent  molar  is  also  in  situ, 

Tlie  difference  in  general  form  between  the  third  permanent 
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Fig.  30.  Fig.  31. 
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molar  and  the  temporary  is  so  well  shown  in  the  illustratioili, 
that  any  special  description  of  this  tooth  beyond  that  which  hai 
been  already  given,  is  rendered  unnecessary. 

From  the  preceding  remarks  respecting  the  molar  teeth,  we  find 
that,  during  some  of  the  periods  most  difficult  for  correct  asce^ 
talnment  of  the  age  of  an  ox  by  liis  iTicisors^  the  molan  afford  the 
very  assistance  which  is  required,  so  that,  if  these  teelh  as  well  as 
the  incisors  arc  carefully  studied,  few  errors  can  be  made  by  tn 
investigator.  The  importance  of  the  subject  may  justify  my  re- 
peating, that  the  fouith  molar  is  cut  at  about  six  months,  the  fifth 
at  fifteen,  and  the  sixth  at  two  years,  and  that  each  attains  its  level 
in  the  jaw  in  three  months  after  these  respective  dates :  that  at 
two  years  and  a  half  the  two  anterior  temporary  molars  give  place 
to  the  permanent,  as  likewise  does  the  third  before  the  animal 
has  attained  the  third  year  of  his  age. 

To  return  again  to  the  incisors.  At  ttoo  years  and  tkm 
quarters^  the  third  pair  of  incisors  is  frequency  cut,  and  that 
date  is  therefore  assigned  to  these  teeth  in  the  early  table.  The 
variations  in  the  putting  up  of  the  third  pair  being  similar  to 
the  others,  1  have  selected  for  my  illustration  the  mouth  of  a  tkre^ 
years-old  animal,  fig.  32.    In  this  engraving  these  teeth  are  marked 


Fig.  32  • 


'"ig.  32.    Front  part  of  ♦^^  .^-^     «»» 


^i^ee  years,  f^r^r^g  the  third  pair 
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3, 3.  They  are  smaller  in  size  even  when  fully  developed  than  the 
second  pair,  but  larger,  as  will  be  seen  by-and-by,  than  the  fourth 
or  comer  permanent  teeth.  Besides  there  being  six  "  broad  teeth" 
in  the  mouth  at  three  years,  those  first  put  up  will  now  begin  to 
show  slight  wear.  Their  enamel  edge  will  be  cut  through,  ex- 
posing the  dentine  and  forming  thereby  a  slight  hollow  imme- 
diately behind  the  reflection  of  enamel  which  covers  the  front 
surface  of  the  tooth.  The  colour  of  this  hollow  contrasts  with 
that  of  the  enamel,  being  of  a  darker  shade.  Its  depth  and  size 
mark  the  amount  of  wear.  The  two  temporary  teeth  which  are 
still  standing  are  often  so  reduced  in  size,  from  absorption  and 
attrition,  as  to  be  overlooked  when  the  mouth  is  hurriedly  ex- 
amined. 

From  this  date  we  pass  to  three  years  and  a  quarter^  when,  in 
animals  of  early  maturity,  the  fourth  pair  of  incisors  will  occupy 
the  places  of  the  temporary,  and  will  thus  complete  the  dentition 
of  the  ox.  These  teeth,  as  we  might  expect,  will  offer  most 
variations  as  to  the  time  of  their  cutting. .  By  far  the  larger 
number  of  oxen  will  not  put  them  up  till  after  three  years  and  a 
quarter,  and  I  have  repeatedly  examined  animals  whose  ages 
ranged  from  three  and  three-quarters  to  four  years  and  found 
these  teeth  in  the  act  of  cutting.  On  the  other  hand,  I  have 
occasionally  seen  them  in  Short-horn  bulls,  fairly  through  the 
gum  at  three  years  and  a  month.  These  things  should  guide  the 
opinion  of  an  examiner.  If  an  animal  is  certified  to  be  three 
years  old,  or  wanting  that  time  by  a  week  or  two,  and  all  the 
incisors  are  permanent  ones,  it  most  certainly  is  a  propel'  case 
for  investigation,  so  few  are  the  exceptions  of  these  teeth  being 
cut  before  three  years  and  a  quarter.  Fig.  33  gives  an  illustra- 
tion of  a  "  full  mouth  "  at  three  years  and  a  quarter ;  so  called 
because  the  teeth  are  all  permanent. 

In  cases  of  early  dentition  the  judgment  will  often  be  assisted 
by  the  examiner  noting  the  amount  of  the  overlapping  of  the  in- 
cisors, which  is  best  seen  on  their  upper  surface.  Thus  the 
[>uter  edges  of  the  middle  teeth  are  partially  covered  by  the  inner 
edges  of  the  second,  the  second  by  the  third,  and  the  third  by  the 
foarth  or  comer  incisors.  This  overlapping  of  the  edges  of  these 
teeth  arises  from  their  broad  and  flat  crowns  being  at  their  height 
af  development  when  they  penetrate  the  gums,  and  from  the  rapi- 
lity  with  which  one  pair  has  succeeded  another,  while  the  jaw 
has  not  yet  fully  adapted  itself  to  their  larger  size.  These  things 
ire  nicely  shown  in  the  illustration  of  the  mouth  of  the  three 
jrears  and  a  quarter  old  ox. 

In  judging  of  age,  the  fulness  also,  and  redness  of  the  gums 
combined  with  the  extent  of  protrusion  of  the  incisors  last  cut  is 
o  be  considered.      In  about  two  m<Hiths  from  the  appearance  of 
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Fig.  33* 


the  edges  of  either  the  first,  second,  or  third  pair,  these  teeth  will 
have  acquired  their  full  development,  the  second  pair  becoming 
nearly  level  with  the  first,  or  the  third  with  the  second,  as  the 
case  may  be.  The  comer  incisors,  however,  although  they  more 
quickly  acquire  their  full  size  after  being  cut,  rarely  gain  the  pro- 
portionate level  of  the  others. 

When  dentition  is  completed,  any  opinion  which  is  given  of 
age,  must  be  drawn  from  the  general  appearance  of  the  anunal, 
rather  than  from  the  ccmdition  exclusively  of  the  teeth.  Never- 
theless the  changes  they  gradually  undergo  wil^  assist  in  the 
inquiry.  At  four  years  old  the  edges  will  be  worn  oif  both  the 
second  and  third  pairs  of  incisors, .  which  will  now  present  a 
similar  appearance  to  that  described  as  denoting  the  attrition  of 
the  central  pair  at  three  years.  From  four  to  five  years  the  hol- 
lows on  the  wearing  surface  of  all  the  incisors  will  increase,  and 
by  five  years  they  will  have  lost  the  broad  chisel  form  they  had 
when  young,  and  there  will  be  no  longer  any  overlapping  of  their 
edges.  Fig.  34  gives  a  very  good  representation  of  the  teeth  at 
Jive  years  old,  and  is  inserted  to  fix  these  things  more  firmly  upon 
the  memory. 

Increasing  age  after  five  years  is  indicated  by  a  diminished 
height,  a  flat  or  broad  wearing  surface,  a  less  conical  shape  of  the 
crowns  of  the  incisors,  discoloration  of  the  enamel,  and  spaces 
between  each  tooth. 

♦  Fig.  33.    Front  of  the  lower  jaw  at  three  years  and  a  qaarter^  showing  that 
the  incisors  are  all  permanent.    Natural  size. 
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I  may  now,  in  concluding  this  part  of  my  subject,  direct  the 
reader^s  attention  to  the  tables  to  which  reference  has  been  made 
in  the  course  of  this  description,  as  in  them  the  foregoing  state- 
ments are  embodied  in  a  form  the  most  easy  for  reference. 

Dentition  of  the  Ox. 


TABLE  OF  EARLY  AVERAGE, 

TABLE  OF  LATE  AVERAGE. 

The  Breed  and  other  Causes  favouring  Develop- 
ment. . 

The  Breed  and  other  Caiues  retarding  Develop- 
meut 

Years. 

Montha. 

Years. 

Months. 

1 

9    Two  permanent  Incisors. 

2 

3    Two  permanent  Incisors. 

2 

3    Four        ,, 

2 

9    Four        ,,             ,, 

2 

9    Six 

3 

3    Six 

3 

3    Eight       ,,              ,, 

3 

9    Eight       ,, 

*  Fig.  34.  Incisors  of  a  five-year-old  ox,  showing  their  flattened  wearing  surface 
ind  diminution  of  size  from  attrition.    Natural  size. 
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By  the  preceding  tabular  arrangement  it  will  be  seen  that,  ai 
a  rule,  even  under  unfavourable  circumstances,  the  dentition  of 
the  ox  is  completed  before  the  fourth  year  of  his  age ;  a  fact 
which  contrasts  greatly  with  the  statements  of  all  our  authors,  as 
also  with  the  opinions  that  are  generally  entertained  by  breeders 
of  cattle.  The  author  of  the  work  on  the  Management  and 
Diseases  of  Cattle,  which  has  been  before  alluded  to,  thus  writes: 
— ^'  At  the  commencement  of  the  ffth  year  the  eight  permanent 
incisors  will  be  up,  but  the  comer  ones  will  be  small ;  so  that 
the  beast  cannot  be  said  to  be  ^fuU  mouthed  ^^-u  e.^  all  the 
incisors  up — until  it  is  six  years  old.** 

On  the  present  occasion  I  shall  make  no  attempt  to  reconcile 
these  conflicting  statements  with  the  conclusions  to  which  I  have 
arrived.  It  is  necessary,  however,  to  remark  in  this  place  that 
although  the  examples  of  both  early  and  late  dentition  are 
selected  from  among  our  improved  breeds  of  ozen^  still  the 
results  of  the  examinations  have  been  confirmed  by  the  investi- 
gations of  the  ages  of  other  breeds.  In  proof  of  this  I  may 
observe  that  the  Sussex  cattle  which  were  exhibited  in  large 
numbers  at  the  Lewes  meeting  of  the  Royal  Agricultural  Society 
were  not  found  to  offer  more  exceptions  to  the  rules  laid  down 
than  cither  the  Short-horns,  Herefords,  or  Devons.  The  same 
may  be  said  of  our  other  unimproved  breeds. 

Among  anomalies  met  with  in  the  teething  of  oxen,  the  cutting 
of  one  tooth  of  a  given  pair,  4  or  5  weeks  before  the  other,  is 
the  most  frequent.  The  tooth  thus  put  up  out  of  regular  order 
is  likely  to  lead  to  an  error  with  reference  to  the  ammal's  age. 
My  own  observations  go  to  show  that  in  most  instances  it  is  a 
premature  cutting  of  the  one,  and  not  a  delay  in  the  coming  up  of 
the  other  tootb,  which  produces  the  anomaly.  I  have  notic^  that 
this  irregularity  occurs  far  more  frequently  in  the  third  and 
fourth  pairs  than  in  cither  the  first  or  second.  An  example  of 
this  abnormal  number  is  given  in  fig.  21,  where  we  also  find  a 
persistency  of  the  temporary  incisors,  which  sometimes  pro- 
duces an  impairment  in  the  collection  of  the  food.  These  things, 
however,  having  been  already  explained,  I  pass  on  to  the  denti- 
tion of  Sheep. 


DENTITION  OF  THE  SHEEP. 

TiTE  lamb  is  usually  bom  before  any  of  the  temporary  teeth- 
incisors  or  molars — have  penetrated  the  gums.  In  the  calf  some 
of  the  incisors  are  commonly  cut  at  birth,  as  has  been  already 
explained ;  and,  as  we  shall  see  hereafter,  the  young  pig  inva- 
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riabl  J  has  a  given  number  of  teeth  when  born.  Generally,  how- 
ever, the  first  and  second  pairs  of  temporary  incisors,  the  four 
teeth  most  centrally  situated,  are  cut  by  the  time  the  Iamb  is  a 
week  old.  By  the  ninth  or  tenth  day  the  third  pair  usually 
comes  through,  but  the  fourth  or  last  pair  is  rarely  put  up  untU 
about  the  end  of  the  fourth  or  beginning  of  the  fifth  week.  The 
temporary  molars,  three  in  number  on  either  side  of  the  upper 
and  lower  jaws,  though  uncut  at  birth,  are  fairly  through  the 
gums  by  the  third  week  of  the  animal's  age. 

A  marked  difference  exists  with  regard  to  the  relative  sizes  of 
the  different  pairs  of  incisors.  The  central  teeth  are  broader 
and  longer  than  the  second  pair,  which  also  exceeds  the  third,  as 
the  third  does  the  fourth.  In  these  particulars  as  in  several 
others,  the  temporary  incisors  are  the  counterparts  of  the  per- 
manent, which  succeed  them.  They  are  however  very  much 
smaller  than  the  permanent. 

.  The  number  of  both  the  temporary  and  permanent  sets  of 
teeth  of  the  sheep  is  the  same  as  in  the  ox.  The  temporary 
incisors  are  eight,  the  temporary  molars  twelve,  and  when  den- 
tition is  perfected  by  the  changing  of  these  teeth  and  the  putting 
up  of  twelve  more  molars,  the  total  number  in  both  animals  is 
thirty-two ;  namely,  eight  incisors,  and  twenty-four  molars.  The 
temporary  molars  are  likewise  similar  in  form  to  the  permanent, 
although  smaller,  excepting  the  third  molar  of  the  lower  jaw, 
which,  like  the  corresponding  temporary  tooth  of  the  ox  and  pig, 
is  composed  of  three  principal  parts  or  lobes  blended  together. 
About  the  third  week  of  the  lamb's  age,  both  incisors  and  molars 
are  so  well  developed  as  to  enable  the  young  animal  to  crop  the 
grass  and  live  comparatively  independent  of  its  dam.  Hence  the 
propriety  of  so  arranging  the  sheepfold,  as  is  now  done  by  most 
farmers,  that  the  lambs  can  pass  in  and  out  at  will  and  cull  the 
herbage  before  the  ewes  are  allowed,  by  the  shifting  of  the  fold, 
to  come  upon  the  same  ground. 

Before  proceeding  further  in  the  description  of  the  dentition 
of  the  sheep,  I  may  remark  that  but  little  has  been  written  on  this 
subject  which  is  trustworthy.  The  account  given  by  authors  of 
the  teething  of  this  animal  does  not  differ  in  any  essential  parti- 
cular from  the  following,  which  is  quoted  from  the  work  entitled 

*  Sheep:' — 

•  **  The  mouth  of  the  lamb  newly  dropped,"  says  the  author  (Mr.  Youatt), 
"  is  either  without  incisor  teeth  or  it  has  two.  'The  teeth  rapidlv  succeed  to  each 
other,  and  before  the  animal  is  a  month  old  he  has  the  whole  eight.  They 
continue  to  grow  with  his  growth  until  he  is  about  fourteen  or  sixteen  months 
old.  .  .  .  Then  with  the  same  previous  process  of  diminution  which  was 
described  in  Cattle,  or  carried  to  a  still  greater  degree,  the  two  central 
teeth  are  shed  and  attain  their  full  growth  when  the  sheep  is  two  years  old. 
.    .     .     Between  two  and  three  years  old  the  two  next  incisors  arc  shed,  and 
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when  the  sheep  is  actually  three  yean  old  the  four  central  teeth  are  fully 
grown.  At  four  years  old  he  has  six  teeth  fully  grown,  and  at  fiTe  yean  old  all 
the  teeth  are  perfectly  developed.  This  is  one  year  before  the  horse  or  the  ox 
can  be  said  to  be  full-mouthea.  The  sheep  is  a  much  shorter  lived  animal  than 
the  horse,  and  does  not  often  attain  the  usual  age  of  the  ox."  * 

These  statements  have  generally  passed  as  correct,  but  are 
erroneous  in  many  respects.  For  example,  it  is  well  known  that 
sheep,  even  if  they  have  not  been  well  kept,  or  do  not  belong  to 
the  breeds  celebrated  for  arriving  at  early  maturity,  have  two 
^^ broad  teeth"  well  developed  long  before  the  animal  is  two 
years  old.  Other  inaccuracies  in  l£is  account  will  become  ap« 
parent  as  we  proceed.  Nothing  can  better  demonstrate  the 
necessity  of  a  correct  knowledge  of  this  subject  than  the  preced- 
ing example,  and  the  importance  of  protecting  the  rights  of  our 
Agricultural  Societies,  as  well  as  of  the  exhibitors,  with  reference 
to  this  animal  and  others,  becomes  so  self-evident  as  to  need  no 
comment. 

To  proceed.  From  one  month  till  about  three  months  no 
change  of  consequence  takes  place  in  either  the  incisors  or 
the  molars.  At  this  time,  rather  before  than  afterwards,  the 
lamb  cuts  its^r^^  permanent  molar  teeth — the  fourth  in  situation. 
These  teeth,  as  in  the  calf,  are  usually  more  forward  in  the  lower 
than  in  the  upper  jaw,  and,  possessing  but  two  lobes,  are  scarcely 
so  long  from  front  to  back  in  the  lower  jaw  as  the  temporary 
molars  which  stand  before  them.  By  this  addition  the  lamb  has 
now  sixteen  molars,  which  is  about  three  months  before  the  calf 
has  a  similar  number.  In  the  illustration  (fig.  35),  representing 
the  skull  of  a  lamb  three  months  old,  these  molar  teeth  are  marked 
4  p.  M.,  the  temporary  being  distinguished  by  the  symbols  1, 2, 3, 
T.  M.  Four  incisors  are  also  seen  occupying  their  place  on  the 
site  of  the  lower  jaw.  In  this  animal,  as  well  as  the  oz,  the  place 
of  the  incisors  in  the  upper  jaw  is  supplied  by  the  dental  pad; 
also  represented  in  the  engraving,  and  marked  D.  p. 

The  next  important  stage  in  the  process  of  teething  in  the 
sheep  is  the  cutting  of  the  molars  Jifth  in  position.  This  takes 
place  when  the  animal  has  reached  his  ninth  month,  and  forms, 
-consequently,  a  useful  criterion  to  assist  us  in  determining  a  ques- 
ion  of  age,  both  before  and  after  this  date.  The  molars  are  now 
^  c'cnty,  which,  added  to  the  incisors,  gives  a  total  ^f  twenty*- 
ae:ht  teeth. 

it  nine  months  the  incisors  offer  but  few  facilities  for  ascer- 
>..ning  the  animal's  age.  In  most  cases,  they  will  have  reached 
.oeir  acme  of  development ;  and  in  some  few,  where  the  sheep 
!*»'-»  hot^n  kept  on  heath  land,  will  begin  to  give  evidence  of  slight 

4>    .^    i.^;   ~>  *pAa  Mo*iA<7AYre7     o^d  Dise»»'"»«-  p.  5. 
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Fig.36» 


*  Fig.  35.  The  skull  of  a  lamb  three  months  old,  natural  size,  showing  the 
catting  of  the  first  permanent  molar  teeth.  These  teeth  being  the  fourth  in 
position  are  marked  4  p.m.  1,  2,  3,  the  temporary  molars;  d.  p.  the  dental  pad 
which  supplies  the  place  of  upper  incisor  teeth. 
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Fig.  36.* 


wear.     Much  of  their  condition,  therefore,  at  this  time,  will  de- 
pend on  the  food  and  management  of  the  animals. 

Although  the  fifth  molar  does  not  differ  in  any  essential  particu- 
lar from  the  fourth,  I  have  thought  it  right  to  insert  an  engraving 
representing  the  cutting  of  this  tooth,  that  each  stage  in  the  pro- 
gress of  dentition  may  be  recorded  in  the  way  best  suited  to 
impress  the  facts  on  the  memory. 

Both  the  fourth  and  fifth!  molar  teeth  consist  of  two  main 
piy^ts  or  lobes  blended  together,  as  seen  in  fig.  36.  Each  tooth, 
therefore,  when  first  cut,  has  four  cusps  of  enamel,  of  which 
the  inner  are  always  the  highest  in  the  lower  teeth,  and  the 
outer  in  the  upper.     It  is,  however,  to  be  remembered  that  the 

points  of  these  cusps  are  soon 
worn  away,  and  that  consequently 
each  of  them  is  thus  made  to  form 
two  ridges  of  enamel,  and  thereby 
to  give  to  the  tooth  eight  instead 
of  four  elevations  of  this  sub- 
stance, of  varying  height.  It  is 
somewhat  necessary  that  these 
things  should  be  repeated  in  this 
place,  because  the  degree  of  wear 
of  the  teeth  is  one  of  the  means 
by  which  the  judgment  is  often 
assisted ;  and  this  is  shown  by 
the  distance  which  intervenes  be- 
tween the  external  and  the  central 
ridges  of  enamel.  The  value  of 
this  fact  will  be  seen  the  more 
when  I  state  that  the  animal  now 
passes  nine  months  of  his  life 
without  any  addition  being  made 
to  the  number  of  his  teeth,  the  sixth 
molar  not  coming  up  until  he  is 
eighteen  months  old. 

From  about  ten  months,  a  close 
inspection  shows  that  changes  are 
being  wrought  in  the  incisor  teeth. 
Some  of  them  have  pretty  well 
served  their  purpose.  The  jaws 
of  the  animal  have  grown  wider, 
and  room  is  thereby  made  for  the 
permanent  teeth  to  come  up.  The 
fangs  of  the  central  pair  are  be- 
ginning to  be  absorbed  from  the 

*  Fig.  .3<;.     Lo-^er  jaw  of  a  lamb  nine  months  old,  showix^  the  fifth  molar  eot- 
ting.    4  and  5  are  permaneut  molars;  1,  2,  3,  temporary. 
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pressure  of  the  bodies  of  the  permanent  beneath  them,  and  they 
have  consequendj  a  less  firm  hold  of  their  sockets  than  before. 
The  crowns  of  all  the  teeth  are  diminished  from  attrition,  which 
gives  them  an  appearance  of  standing  wide  apart,  but  far  less  so 
than  in  the  ox  when  his  temporary  incisors  are  about  to  fall. 
The  indications  of  advancing  age  gradually  increase,  so  that  by 
the  time  the  animal  is  a  year  old  the  mouth  will  have  the  ap- 
pearance seen  in  fig.  37. 

I  may  repeat  here  that  which  was  stated  with  reference  to  this 
condition  of  the  temporary  incisors  of  the 
ox,  namely,  that  the  gradual  advance  up-  •       ^*  ^^•* 

wards  of  the  incisors  to  maintain  their  ori- 
ginal height  leads  to  the  fangs  being  ex- 
posed, and  is,  therefore,  among  the  causes 
of  the  width  existing  between  these  teeth. 
An  attentive  examination  will  often  show, 
in  sheep  of  this  age,  a  space  between  each 
fang,  while  the  faces  of  the  teeth  may  be 
in  close  contact  with  each  other. 

At  a  year  old,  even  greater  changes  than 
those  just  named  will  occur  in  some  sheep, 
as  they  will  now  cut  the  first  pair  ofpermor 
nent  incisors.  These  are  unquestionably  cases  of  early  teething, 
but  are  far  from  being  unfrequent.  It  is  of  great  practical  import 
to  decide,  if  possible,  whether  any  of  the  established  breeds  of 
sheep  are  likely  to  cut  the  first  or  central  pair  of  teeth  earlier 
than  others,  and  what  other  causes  besides  breed  may  hasten  the 
process.  As  to  the  former  question,  it^may  be  affirmed  that  Cots- 
wold  sheep,  as  a  rule,  have  their  first  permanent  teeth  before 
either  Southdowns,  Shropshire,  or  Hampshire-downs.  Leicestcrs 
tread  so  closely  on  the  heels  of  Cotswolds,  that  it  is  only  by  com- 
paring numbers  any  decision  can  be  come  to  with  regard  to  them ; 
but  when  this  is  done,  Cotswolds  are  found  the  earliest  in  their 
dentition.  An  opinion  prevails  pretty  generally  among  sheep- 
breeders  that  ram  lambs  cut  their  first  pair  of  permanent  teeth 
before  ewe  lambs.  In  our  examinations  this  should  be  borne  in 
mind,  and  allowance  always  made  in  cases  where  the  point  to  be 
decided  is  a  nice  one,  as  it  frequently  happens  to  be  at  this  par- 
ticular period  of  the  animaVs  life.  It  must  be  observed,  however, 
that  sex  has  not  so  great  an  influence  as  is  commonly  supposed* 
I  find,  in  comparing  Southdown  ewe  with  ram  hoggets  bred  and 
reared  on  the  same  farm,  that  there  is  but  a  very  slight  difference 
in  favour  of  the  young  rams. 

•  Fig.  37.  Front  part  of  the  lower  jaw  of  a  sheep  at  a  year  old,  showing  that 
the  incisors  are  worn  flat,  and  that  spaces  exist  between  each  of  their  fangs,  although 
their  crowns  are  stiU  in  contact  with  each  other.    Natural  size ;  seen  from  above. 
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An  engraving  (fig.  38)  of  tlic  front  part  of  the  jaw  of  a  year- 
old  sbcep  from  a  specimen  of  early  teething,  exhibits  the  central 
pair  of  incisors,  marked  1,  1,  giving  evi- 
dence, when  compared  with  the  height 
and  size  of  the  temporary  teeth,  of  having 
been  very  recently  put  up.  The  frequency 
of  the  cutting  of  the  first  pair  of  per- 
manent incisors  at  a  year  old,  by  sheep 
of  all  breeds,  has  led  to  my  taking  this  as 
one  of  the  standards  of  comparison  in  the 
table  of  early  dentition  which  is  attached 
hereto. 

1 1  will  be  found  that  the  majority  of  sheep 
do  not  cut  these  teeth  till  they  are  about 
fifteen  months  old.  The  chief  object  of  a 
tabular  arrangement  would,  however,  have 
been  defeated,  even  if  fourteen  months 
had  been  fixed  upon  as  the  average  time.  The  judge  at  a  cattle- 
show  might  hesitate  to  award  the  prize,  if  he  found  a  twelve  or 
thirteen  months'  old  sheep  with  two  ^*  broad  teeth."  The  varia- 
tions in  the  teething  of  sheep,  as  in  the  ox,  have  required  that 
they  should  be  reduced  to  two  standards  of  comparison  rather 
than  one,  and  therefore  in  the  first  table  the  times  of  the  earliest 
dentition  are  given  as  I  have  found  them,  taking  one  breed  with 
another. 

At  fifteen  months,  when,  as  just  remarked,  the  greater  number 
of  sheep  cut  their  first  permanent  incisors,  it  must  be  remem- 
bered that  the  animal  has  five  molars  on  either  side  of  the  jaws, 
and  that  txco  of  these  are  permanent.  As  this  is  an  important 
])criod  in  the  history  of  the  dentition  of  the  sheep,  I  add,  as  with 
the  ox  and  pig,  a  view  of  one  half  of  the  lower  jaw,  dissected  to 
show  the  true  condition  of  both  incisors  and  molars.  In  this 
illustration  one  of  the  first  pair  of  permanent  incisors  (marked  1, 
fig.  39)  is  well  up,  and  one  of  the  second  pair,  2,  so  far  developed 
as  to  be  soon  cut.  The  other  two  incisors  are  as  yet  very  small, 
and  are  situated,  as  seen  in  the  figure,  a  little  above  the  scoxkI 
incisor.  The  three  anterior  permanent  molars  are  lying  in  their 
capsules  at  the  roots  of  the  corresponding  temporary  teeth,  each 
occupying  about^  the  same  height  in  the  jaw ;  a  circumstance 
which  explains  the  fact  that  the  temporary  molars,  as  in  some 
other  animals,  are  changed  nearly  all  together.  4  and  5  are  per- 
manent teeth ;  the  first  of  them  was  cut  at  three  months,  and  the 
second  at  nine.  At  this  time  (fifteen  months)  they  greatly  ex- 
ceed the  others  in  size,  but  when  the  anterior  molars  are  fully 

*  Fig.  38.    Front  part  of  the  lower  jaw  of  a  sheep,  one  year  old,  showing  tvo 
permanent  incisors,  1,1.    Natural  size,  seen  from  aboye. 
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Fig.39* 


leveloped  this  difference  will  be  less  observable.  6  is  the  last 
nolar,  also  contained  in  its  capsule  and  in  a  state  of  great  for- 
wardness, as  it  will  be  cut  in  about 
hree  months  from  this  date. 

Allusion  may  here  very  properly  be 
nade  to  Mr.  Youatt's  account  before 
[aoted.  He  says  that  the  incisors 
>f  the  sheep  "grow  with  his  growth 
uitil  the  animal  is  about  fourteen 
>r  sixteen  months  old.  Then,  with 
he  same  previous  process  of  diminu- 
ion  which  was  described  in  cattle, 
>r  carried  to  a  still  greater  degree, 
he  two  central  teeth  are  shed  and 
ittain  their  full  growth  when  the 
;heep  is  two  years  old." 

By  way  of  contrast  to  this,  it 
nay  be  observed  that  many  sheep  at 
ighteen  months  old  will  have  cut  the 
^cand  pair  of  permanent  incisors. 
Jefore,  however,  I  proceed  to  ex- 
emplify this,  it  is  right  to  quote 
igain  from  Mr.  Youatt,  as  it  seems 
hat  the  writings  of  other  persons 
obliged  him  to  qualify  the  preceding 
tatements,  and  therefore  he  adds 
hat  which  is  perfectly  correct : — 

''  In  examining  a  flock  of  sheep  there  will 
iftcn  be  very  considerable  difierenccs  in  the 
ceth  of  the  hogs  or  the  one-sliears ;  in  some 
neasure  to  be  accounted  for  by  a  difference 
n  the  time  of  lambing,  and  likewise  by  the 
-cneral  health  and  vigour  of  the  animal. 
There  will  also  be  a  material  difference  in 
locks,  attributable  to  the  good  or  bad  keep 
hey  have  had.  Those  fed  on  good  land,  or 
•therwise  well  kept,  will  take  the  start  of 
•thers  that  have  been  half  starved,  and  re- 
icw  their  teeth  some  months  sooner  than 
hose."  He  continues — "  There  are,  how- 
ver,  exceptions  to  this;  Mr.  Price t  says 
hat  a  I^omney  Marsh  hog  was  exhibited  at 
he  show  fair  at  Ashford  weighing  fifteen 


•  Fig.  39.  One  half  of  the  lower  jaw  of  a  sheep  15  months  old,  dissected  to 
how  the  condition  of  both  the  incisors  and  molars  at  this  date.  1,  permanent 
Dcisorcut;  2,  permanent  incisor  in  its  capsule ;  1,  2,  3,  temporary  molars  with  the 
ermanent  beneath  them  in  their  capsules;  4  and  6,  permanent  molars  up;  6,  the 
ist  molar  enclosed  by  its  capsule.    Natural  size. 

t  Price  on  Sheep  Grazing,  p.  84. 
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Btoncs  of  14  lbs.  each,  tho  largest  ever  shown  there  of  that  broed,  and  that  he 
had  not  one  of  his  ])crinancnt  teeth.  There  are  also  irrogolarities  in  the  timn 
of  renewing  the  teeth,  not  to  be  accounted  for  by  either  of  these  drcumstancei; 
in  fact,  not  to  be  accounted  for  by  any  known  circumstances  relating  to  the 
breed  or  the  keeping  of  the  sheep." 

Mr.  Youatt  follows  up  these  remarks  by  quoting  some  cases  of 
irregular  dentition ;  but  to  comment  on  them  would  draw  me 


FIg.40.< 


too  far  from  my  subject    At 
eighteen   months  most   sheep 
wUl  cut  the  sixth  molar  tooth, 
another  important  stage  in  den- 
tition.  Many  animals,  however, 
at  this  date  are  still  without  the 
second  pair  of  permanent  inci- 
sors.   If,  on  the  contraiy,  these 
teeth  should  be  in  the  mouth 
and  nearly  on  a  level  with  the 
first  pair,  and  the  sixth  molar 
not  cutting  but  well  up,  such 
would  be  a  proper  case  for  in- 
vestigation, if  the  animal  were 
certified  to  be  only  eighteen 
months  old.     Figure  40  repre- 
sents the  cutting  of  the  sixth 
molar,  and  also  the  general  state 
of  the  mouth  at  this  time  in  a 
case  of  early  dentition.     It  will 
be  noticed  that  the  second  pair 
of    permanent  incisors   is   of 
small   size,    and   the   anterior 
molar  teeth  all  temporary  one& 
As   with  the  first  pair   of 
<'  broad  teeth,"  so  with  the  se-  * 
cond,  many  sheep  do  not  put 
them   up   until   three  months 
after  others.     A  year  and  three 
quarters  is   the    average  time 
when  sheep  will  cut  their  se- 
cond pair  of  permanent  inci- 
sors.    But    instances  are  not 
wanting  of  sheep  being  nearly 
two  years  old  before  these  teeth 
arc  in  the  mouth.  *  In  fig.  41 
is  shown  the  appearance  of  the 
teeth  under   ordinary  circam- 

*  rig.  40.     One  half  of  the  leaner  jaw  at  18  months,  rcpresentuig  the  cutthigof 
the  last  molar  toolh.    Natural  size. 
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amces  at  a  year  and  three  quarters  old,  the  second  pair  of  per- 
anent  incisors  2,  2,  being  up,  but  not  as  yet  fully  developed. 

We  now  come  again  to  the  molars. 
•ur  last  illustration  of  these  teeth  (fig.  '     ^'^  *'•• 

[))  showed  the  sixth  molar  cutting  at 
Lghteen  months.  This  tooth  attains 
8  proper  height  by  the  time  the  sheep 
;  two  years  old.  After  its  cutting  the 
iree  temporary  molars  are  replaced 
y  the  permanent  nearly  all  together, 
dd  not  following  any  definite  order  in 
iTing  place  to  their  successors.  Fre- 
uently  the  second  falls  before  the^r^^, 
»at  the  third  is  rarely  changed  before 
ither  of  the  other  two.     In  figure  42 

have  exhibited  one*half  of  the  lower 
3tw  of  a  sheep  at  two  years  of  age. 

tiere  the  sixth  molar  has  gained  the  level  of  the  others,  and  the 
wo  anterior  temporary  ones  are  replaced  by  the  permanent.  The 
;hird  temporary  molar  is  in  the  act  of  giving  place  to  its  suc- 
::essor.  The  central  part  of  its  body  has  been  absorbed  by  the  one 
beneath  it,  but  upon  this  tooth  its  crown  still  adheres,  confined 
in  that  situation  chiefly  by  the  hold  it  still  has  with  the  gum. 
Subsequent  to  these  changes  being  perfected,  usually  by  two  years 
and  a  quarter,  the  molar  teeth  can  only  assist  our  judgment  by  the 
amount  of  wear  they  have  undergone,  as  shown  by  the  comparative 
flatness  of  their  surface,  and  the  width  between  the  outer  and 
inner  reflections  of  the  enamel. 

From  two  years  we  pass  to  two  and  a  quarter^  when  the  earliest 
cases  of  six  permanent  incisors  are  found.  The  third  pair  of  per- 
manent teeth,  does  not,  even  in  sheep  of  early  dentition^  succeed 
the  second  in  the  same  time  as  those  teeth  did  the  first ;  there 
being  six  months  only  between  the  cutting  of  the  first  and  the 
second  pair,  but  nine  between  the  second  and  third.  It  is  some- 
what diflicult  to  account  for  this  difference.  It  may  be  that  the 
small  size  of  the  jaw  of  the  animal,  and  great  amount  of  room 
required  by  the  perfecting  so  quickly  of  the  first  and  second 
pars,  together  with  the  concentration  of  the  developing  process 
m  them,  retard  the  growth  of  the  third  pair,  and  that  thus  the 
break  in  the  regularity  is  produced.  In  sheep  of  late  dentition, 
as  has  been  explained,  the  second  pair  of  permanent  incisors  is 
not  in  the  mouth  till  two  years ;  and  in  these  same  animals  the 
third  pair  is  sometimes  not  cut  till  about  two  years  and  three 

•  Fig.  41.    Front  part  of  the  lower  jaw  of  a  sheep  one  year  and  three  quartert 
old,  showing  the  second  pair  of  permanent  incisors,  2,  2,  in  situ.    Natural  size. 
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Fig.  42.* 


quarters— adding  to  the  difficulty  of  forming  a  ooxrect  opinioa 
upon  a  few  examinations^  and  without  standaids  of  oompanson. 
Fig.  43  shows  the  front  of  the  lower  jaw  of  a  sheep  at  tM» 
years  and  a  half  old,  the  intermediate  period  between  the  dattt 

cited.  Six  permanent  UMaaaiB  tie 
here  seen  well  np;  the  relatbe 
size  of  each  of  the  three  pajxi  ii 
also  nicely  depicted. 

Another  rdne  months  will  sam^ 
times  elapse  between  the  cntdng 
of  the  third  and  the  fbnrih  pair. 
During  this  period,  from  daily 
attrition,  the  four  central  teeu 
will  gire  increased  evidence  of 
wear.  They  will  in  many  in- 
stances be  flat  on  their  surface^  or 
it  may  be  that  this  is  worn  into 
hollows.  The  amount  of  this 
change  will  necessarily  be  regu- 
lated by  the  management  pnrsnedi 
and  the  food  upon  which  the  ani- 
mals have  been  kept.  Even  in 
manger-fed  sheep,  wear  will  be 
apparent,  and  not  unfreqoently 
an  open  space  will  exist  between 
the  fangs  of  the  central  pair  in 
particular,  from  the  rising  of  the 
incisors  in  their  sockets  to  com- 
pensate for  their  diminished 
length. 

In  many  districts,  as  on  the 
heath  lands  of  Norfolk,  it  often 
happens  that  long  before  the  per- 
manent corner  incisors  are  put  up, 
the  centrally- placed  teeth  are 
broken  across  their  bodies,  by 
the  rough  plants  cm  which  the 
sheep  graze.  Such  animals  are 
called  «' crones."  The  Norfolk 
heath-land  farmer  has  to  look  wdl 
to  his  flock,  and  draft  such  sheep, 
as  they  daily  lose  condition  snd 


^ig.  42.  Side  view  of  the  lower  jaw  of  a  sheep  at  two  yean  old;  showinK  the  last 
uuiui  on  a  level  with  the  others,  the  two  antenor  temporary  molan  replaced  by 
>«'*mancr*  and  the  third  ttk  the  act  of  being  changed,  part  of  its  body  itUl  idhcTins 

K«r   T*  ,yyA  ^nrjiin,lr^r,*\t,    «f)pA«*  fpirfano '«' f}iA  n<H>«nnDPr-'^  tooth.      r^Stiml  SlSe. 


as  indicative  of  t/ie  Age  of  the  Animal. 


345 


Rg.  43* 


When  removed  into  other  districts  where  they  can  live  on 
;ras8-land,  and  have  *^  manger  food/'  these  animals  are  how- 
>rofitable  both  for  breeding    and 

purposes*       They    nevertheless 
e    great   care;    but,    vyith   care^ 
Len-mouthed"  ewes   are  not  un- 
mtly  kept  for  breeding  purposes 
they    become   ten,    twelve,     or 
I  years  old,  in  Leicestershire  and 
counties.    There  is  this  important 
mce,    however,   between  the  old 
of  Leicestershire  and  the  ^^  cranes^* 
3rfolk,  namely,  that  in  the  one  in- 
i  the  incisors  have  been  gradually 
away,  while  in  the  other  they  have 
prematurely  forced  out  or  broken 
ad  broken  incisor  often  leads  to 
icement  of  the  other  teeth  near  it,  sometimes  too  lacerating 
ental  pad,  and  even  working  its  way  through  the  substance 
s  pad  to  the  bone.  Such  things  require  the  especial  attention 
5  purchaser  of  Norfolk  "  crones." 
return  to  the  cutting  of  the  fourth  pair  of  permanent  inci- 

These  teeth  succeed  the  third  pair  at  an  interval  of  about 
months,  which  brings  the  sheep  of  early  dentition  to  three 
,  and  of  late  dentition  to  three  years  and  six  months.  The 
ring  figure  gives  the  appearance 
e  mouth  at  any  intermediate 
1,  say  three  years  and  a  quarter, 
he  permanent  teeth  are  now  in 
place,  the  pair  last  cut  being 
sd  4,  4  (fig.  44).  It  is  not, 
ver,  to  be  supposed  that  all 
I  will  be  "  full  mouthed "  even 
ree  years  and  a  half.  There 
ome  exceptions,  for  greater  ir- 
irity  attends  the  time  of  cutting 
burth  than  any  of  the  other 
Still  allowing  for  occasional 
where  these  teeth  are  not  in  the 
\i  until  four  years  of  age,  we 
lat  even  with  these  late  excep-  "ttinc  s-. 

g.  43.  Front  view  of  the  lower  jaw  at  two  years  and  a  half,  showing  that 
Mi  pair  of  permanent  teeth,  3,  3,  are  m  Bttu,  Natural  size, 
ff.  44.  Front  view  of  lower  jaw  at  three  years  and  a  quarter,  the  fourth 
incisors,  4,  4,  being  cut,  thus  completing  dentition.  The  central  pair  give 
«  of  slight  wear,  and  from  rising  io  the  sockets  an  open  space  is  seen 
n  their  fangs.    Natural  size. 


Fig.44.t 
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tlonsy  which  do  not  affect  the  interests  of  our  AgriculUiTBl  shom 
to  the  same  extent  as  the  instances  of  early  teething,  the  denti- 
tion of  the  sheep  is  completed  a  year  before  it  is  said  so  to  be  bj 
our  authors.  Mr.  Youatt  writes,  as  we  have  seen,  ^' that  at /our 
years  old  the  sheep  has  six  teeth  fully  grown,  and  at^Sotfyeandd 
all  the  teeth  are  perfectly  developed." 

In  conclusion,  it  should  be  stated  that  the  foregoing  acooimt 
of  the  teething  of  the  sheep  is  the  result  of  long  investigatiim 
of  the  subject,  and  has  not  been  arrived  at  from  prise  animab 
exclusively.  These  sheep  fortunately  have  furnished  oorvect 
dates  of  age  as  well  as  facts  of  dentition,  while  other  animsb 
of  all  breeds,  and  under  all  circumstances  of  keep,  have  furnished 
facts  with  an  approximation  only  to  age. 

To  assist  the  inquirer  into  this  subject  I  close  the  dentition 
of  the  sheep  by  inserting  the  two  tables  to  which  reference  hai 
been  so  frequently  made  in  the  course  of  this  exposition. 

Dentitiox  of  the  Sheep, 


TABLE  OF  EARLY  DENTITION. 


TABLE  OF  LATE  DENXmON. 


Years.    Mutiths. 

1  0    Central  pair  of  temporary 

Incisors  replaced  by 
permanent. 

1  C    Second  pair      , ,        , , 

2  3    Third     ,, 

3  0    Fourth    ,,        ,,        ,, 


Years.  Months. 

1  4    Two  permanent  Incison. 

2  0    Four 

2  9    Six 

3  6    Eight       ,,       ^      „ 


I  now  proceed  to  the  teething  of  the  animal  of  which  I  have 
lastly  to  speak,  namely,  the  Pig. 


DENTITION  OF  THE  PIG, 

The  importance  of  a  knowledge  of  the  teething  of  Pigs  is  bat 
ittlc,  if  any,  less  than  of  the  Ox  or  Sheep.  Perhaps  we  should 
iiot  be  far  wrong  in  stating,  that  in  several  respects  it  is  even  of 
rroator  momont  the  agricultural  public  should  be  well  informed 
•especting  the  evidences  which  the  teeth  of  the  pig  afford  in 
rctermining  the  age  of  the  .inimal :  for  the  paucity  of  precise 
nformation  upon  the  dentition  of  the  pig,  has  doubtless  hitherto 
«'  ♦o  many  of  these  animals  being  exhibited  at  Agricultural 
»..w*T.{,  whosf  "'^^^ctage.  if  1^^'  ''Ti,  would  justly  have  led  to  their 
i;<;(iuni;fir"xf  %.     „  '1  frr  .  mo  ^^usc  ^*  Vs  also  happened, 
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lat  many  pigs  have  been  objected  to  and  excluded  from  com- 
eting  for  prizes  for  which  they  could  have  legitimately  con- 
»nded.  Opinions  of  their  age  have  been  based  almost  entirely 
a  the  amount  of  the  development  of  the  tushes,  and  when  these 
»eth  have  happened  to  be  either  large  or  early  formed,  the 
oimals  have  been  put  aside  as  being  above  the  age  stated  in  the 
wner's  certificate. 

The  improvement  of  our  several  breeds  of  pigs  has  of  late 
eceived  very  properly  much  attention,  and  the  result  has  been 
hat  we  now  possess  several  breeds  which  not  only  vie  with 
sach  other  in  the  rapidity  with  which  they  arrive  at  maturity, 
y%xX  also  in  beauty  of  form,  and  aptitude  for  early  fattening, 
^e  baVe  therefore,  as  in  cattle,  to  investigate  these  causes  of  im- 
jjrovement,  with  a  view  to  determine  their  effects  on  the  dentition 
>f  the  pig— or  rather,  perhaps,  to  master  the  facts  which  apper- 
tain to  the  teething  of  our  established  breeds.  There  exists,  as 
five  have  seen,  amid  great  diversity  of  opinion,  but  little  on  which 
we  can  rely ;  still,  however,  it  is  necessary  to  give  the  statements 
»f  other  writers  upon  this  interesting  subject. 

The  most  lengthy  description  of  the  dentition  of  this  animal 
with  which  I  am  acquainted — but  nevertheless,  from  its  numerous 
errors,  a  very  unsatisfactory  one — is  the  one  given  by  Mr. 
Youatt.  He  says,  in  his  work  on  *The  Pig,'  quoting  from 
Girard's  '  Traite  de  I'Age  du  Cochon,' 

**  That  the  hog  is  born  with  two  molars  on  each  side  of  the  jaw.  By  the  time 
he  is  three  or  four  months  old,  he  is  provided  with  his  incisive  milk  teeth  and 
the  tushes ;  the  supernumerary  molars  protrude  between  the  fifth  and  seventh 
month,  as  docs  the  first  back  molar;  the  second  back  mola^  is  cut  at  the  age 
of  about  ten  months ;  and  the  third  generally  not  until  the  animal  is  three  years 
old.  The  upper  comer  teeth  are  shed  at  about  six  or  eight  months,  and  the 
lower  ones  at  about  seven,  nine,  or  ten  months  old,  and  replaced  by  the  per- 
manent ones.  The  milk  tushes  are  also  shed  and  replaced  between  six  and  ten 
months  old.  The  age  of  twenty  months,  and  from  that  to  two  years,  is 
denoted  by  the  shedding  and  replacement  of  the  middle  incisors,  or  pincers^  in 
both  jaws,  and  the  formation  of  a  black  circle  at  the  base  of  each  of  the  tushes. 
At  about  two  years  and  a  half  or  three  years  of  age,  the  adult  middle  teeth  iu 
both  jaws  protrude,  and  the  pincers  are  becoming  black  and  rounded  at  the 
ends.  After  three  years  the  age  may  be  computed  by  the  growth  of  the  tushes ; 
about  four  years,  or  rather  before,  the  upper  tushes  begin  to  nuse  the  lip ; 
at  five  they  protrude  through  the  lips ;  at  six  years  of  age  the  tushes  of  the 
lower  jaw  begin  to  show  themselves  out  of  the  mouth,  and  assume  a  spiral  form. 
These  acquire  a  prodigious*  length  in  old  animals,  and  particularly  in  uncastrated 
boars,  and  as  they  increase  in  size  they  become  curved  backwards  and  outwards, 
and  at  length  are  so  crooked  as  to  interfere  with  the  motion  of  the  jaws  to  such 
a  degree  that  it  is  necessary  to  cut  off  these  projecting  teeth,  which  is  done 
with  the  file  or  with  nippers."  ♦ 

Such  is  the  history  of  the  dentition  of  the  pig  in  the  principal 
work  we  possess  on  this  animal,  which  with  the  opmions  of 

*  Youatt  on  the  Pig»  p.  71. 
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tbosc  who  may  have  examined  a  few  pigs*  of  their  own  breeding 
or  otherwise,  constitutes  nearly  all  the  information  we  hare  on 
the  subject.  To  point  out  the  numerous  errors,  even  in  the  fore- 
going extract,  would  draw  too  much  on  the  reader's  patience,  and 
therefore  I  proceed  to  more  important  matter. 

First,  I  may  observe,  that  finding  so  little  to  guide  my  in- 
vestigations on  which  reliance  could  be  placed,  I  resolved  to 
study  the  teething  of  this  animal  from  its  birth  onwards  until 
the  permanent  set  of  teeth  should  be  completed,  and  to  mark 
the  changes  these  organs  might  afterwards  undergo,  depending 
either  on  wear  or  increasing  age.  In  carrying  out  this  resolve  I 
have  availed  myself  of  the  d}>portunities  affoided  me  of  Qzamin- 
ing  these  animals  at  the  meetings  of  the  Royal  Agricultural 
Society,  and  of  comparing  the  state  of  their  dentition  with  their 
certified  ages.  Besides  this  I  have  from  time  to  time  inspected 
the  herds  of  several  of  the  principal  exhibitors  at  our  annual 
cattle  shows,  and  who,  as  such,  have  kept  properly  arranged 
entries  of  the  births  of  their  animals.  In  addition  I  have 
also  collected  a  mass  of  interesting  facts  by  repeated  attend- 
ance at  the  slaughter-houses  of  the  metropolis,  and  have  pro- 
cured from  this  and  other  sources  specimens  of  the  skulls  of 
pigs  from  birth  to  a  very  advanced  age.  Upon  the  whole  the 
conclusions  arrived  at  with  regard  to  the  dentition  of  the  pig,  as 
an  evidence  of  its  age,  have  been  drawn  firom  the  examination  of 
upwards  of  500  animals  of  attested  ages,  which  will  probably  he 
considered  as  a  sufficient  basis  on  which  to  found  opinions. 

The  incisors  of  the  pig,  when  perfected,  differ  more  from  each 
other  in  shape  and  size  than  do  those  of  any  other  domesticated 
animal.  Their  position  also  in  the  upper  and  lower  jaws  is 
varied ;  those  in  the  upper  jaw  are  placed  vertically,  while  those 
in  the  lower  have  a  procumbent  direction.  Fig.  45  represents 
the  permanent  incisors  as  removed  from  their  sockets  in  a  two- 
years'  old  pig :  the  teeth  in  the  upper  row  belong  to  the  corre- 
sponding jaw,  as  do  those  in  the  lower  row.  The  letter  m  denotes 
the  two  middle  or  centrally-placed  pairs,  l  the  lateral,  and  c  the 
comer.  A  simple  inspection  of  the  illustration  is  sufficient  to 
point  out  the  great  differences  in  the  form  and  dimensions  of 
these  teeth,  rendering  therefore  a  further  description  of  them 
unnecessary  in  this  place. 

Unlike  both  the  ox  and  sheep,  the*  pig  is  bom  with  a  given 
number  of  teeth  which  have  cut  the  gums.  These  are  always  eigktj 
and  are  well  developed:  four  in  each  jaw.  They  have  veiy 
much  the  appearance  of  small  tushes — a  fact  which  fig.  46 
very  correctly  represents.  These  teeth,  which  I  have  named  the 
fostal  incisors  and  tushes,  partly  from  the  circumstance  that  the 
place  of  the  former   is   subsequently  occupied  by  the  comer 
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incisors   and  that  of  the  latter  by  the  permanent  tushes,  are 
situated  bj  the  sides  of  the  mouth,  and  consequently  do  not 


Fig.  45/ 


injure  the  nipple  of  the  sow  when  gi-asped  by  the  young  animal 
in  the  act  of  sucking.  In  connexion  with  the  position  of  these 
teeth  is  an  interesting  fact  with  regard  to  the  tongue  of  the 
young  pig.  Most  persons  are  aware  that  when  the  pig  lays  hold 
of  the  nipple,  he  is  with  some  difficulty  removed,  and  that  even 
when  the  sow  rises,  the  young  creature  will  often  be  found  hang- 
ing to  the  teat.  This  is  partly  explained  by  the  circumstance 
that  the  tongue  is  fringed  upon  its  border,  and  as,  in  the  act  of 
sucking,    the  organ   is  doubled  along  its  middle,  these  fringes 


♦  Fig.  45.     Permanent  incisors  of  the  pig,  removed  from  their  sockets,    m  m, 
the  middle  pair  of  the  upper  and  lower  jaw ;  l  l,  the  lateral,  and  c  c  the  comer. 
VOL.  XV.  "  2  a 
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are  thus  brought  into  such  a  position  that  they  partially  overlap 
the  nipple  and  exert  the  grasping  power  alluded  to.  It  is  pro- 
bable that  by  this  peculiar  condition  of  the  tongue  the  teats  of  the 
sow  are  further  protected  against  injury  from  these  pointQl  teetk 

Fhr.  .16.» 


At  one  month  important  additions  are  made  to  the  foetal  teeth. 
Tlic  young  animal  about  this  time  puts  up  four  incisors,  situated 
directly  in  the  front  of  the  jaws,  two  above  and  two  below. 
These  belong  to  the  temporary  set,  and  are  miniature  portraits 
of  those  teeth  which  will  succeed  them. 

In  fig.  47,  which  gives  a  side  view  of  the  skull  at  a  month 
old,  two  of  these  incisors  are  seen,  one  in  either  jaw — ^upper  and 
lower.  They  are  marked  M.  i.,  denoting  middle  incisors.  Al- 
though placed  in  front,  these  teeth  are  at  first  so  little  developed 
that  no  injury  to  the  teat  of  the  sow  is  likely  to  be  done  by  them. 
Within  a  few  weeks  their  increase  of  size  enables  the  young  ani- 
mal, by  collecting  its  own  food,  to  live  comparatively  independent 
of  its  dam,  and  hence  young  pigs  can  safely  be  weaned  when 
about  six  or  seven  weeks  old. 

Besides  the  cutting  of  the  central  incisors  at  this  period,  the 

young  pig  has  now  three  temporary  molars  on  either  side  of  each 

jaw,  T.  M.,  fig.  47.    The  first  of  these  in  situation  is  generally  less 

orward  than  the  others,  and  not  unfrequently  at  a  month  old  has 

lardly  cut  the  gum.     Tiie  third  deciduous  molar  of  the  lower  jaw 

agrees  in  form  with  the  corresponding  tooth  of  the  ox  and  sheep, 

'»«ving  three  'semi-cylindrical  lobes.'     In  the  illustration  it  is 

'"^  to  occupy  a  space  greater  than  that  possessed  by  the  other 

\»t.   nolars,  and  it  will  be  obsen'ed  how  beautifully  this  increase 

"  Fig.  40.    Skull  of  the  pig  at  birth,  seen  on  the  left  side.    f.  x.  denote  the 
'"•X  incisor,  and  f.  t.  the  foetal  '^'*  temporary  tush.     This  and  all  the  mc- 
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of  size  adapts  its  cusps  to  fit  between  those  of  the  upper  molar 
teeth. 

Fig.  47.* 


Fig.  48.t 
M     i. 


At  three  months  two  more  temporary  incisors  are  added  to 
each  jaw,  making,  exclusive  of  the  fostal  corner  teeth,  four  in  the 
lower  jaw,  as  represented  in  fig.  48,  where  these  teeth  are  marked 
L.  I.,  signifying  lateral  incisors.  The  full  number  of  temporary  in- 
cisors is  now  complete,  and  the  jaws 
when  examined  seem  to  be  fairly  filled 
with  teeth.  The  middle  incisors,  as 
well  as  the  foetal  comer  teeth,  and  also 
the  temporary  tushes  and  molars,  are 
by  this  time  sufficiently  grown,  and  the 
young  animal  can  be  safely  left  to 
*'  shift  for  himself."  No  difficulty  can 
exist  in  judging  of  the  age  of  the  pig  at 
this  date  :  *  first  dentition,'  as  it  has 
been  called  in  medical  language,  being 
perfected. 

From  three  to  six  months  the  size 
of  the  teeth  increases  with  increasing 
age.   At  about  six  months  the  temporary 

incisors  of  the  lower  jaw,  which  are  always  longer  but  narrower 
than  those  in  the  upper  jaw  (see  fig.  45),  will  likewise  have  at- 
tained their  greatest  length.  After  this  period  the  incisors  will 
begin  sensibly  to  diminish  in  length  from  daily  attrition.     The 

*  Fig.  47.  Skull  of  the  pig,  one  month  old,  showing,  in  addition  to  the  foetal 
teeth  M.  I.,  the  middle  incisors  ;  and  T.  M.,  the  temporary  molars. 

t  Fig.  48.  The  anterior  part  of  the  lower  jaw  of  a  three  months'  old  pig, 
showing  the  fcetal  and  the  temporary  teeth,    m.  i.,  middle ;  l.  i..  lateral  incisors* 
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Fig.  49.* 


ultimate  amount  of  this  diminution,  as  well  as  the  rate  of  its 
progress,  will  mucb  depend  on  the  management  of  the  animal  and 
the  food  on  which  he  is  kept.  The  coarser  the  food  and  the 
more  the  pig  has  to  shift  for  himself,  the  greater  will  be  the 
wear  of  these  teeth,  and  the  shorter  consequently  will  they 
become.  The  other  changes  marking  the  attainment  of  six 
months  of  age  belong  to  the  molar  teeth,  but  in  a  practical 
point  of  view  they  are  of  the  first  importance. 

About  this  time,  in  most  animals,  but  not  in  all,  a  small  tooth 
comes  up  on  either  side  of  the  lower  jaw  behind  the  temporary 
tushes,  between  them  and  the  molars,  and  in  the  upper  jaw 
directly  in  front  of  the  molars.    These  teeth  have  a  very  pointed 

appearance  (see  p.  m.,  fig.  49), 
and  have  in  consequence  not 
unfrequently  been  mistaken  for 
the  permanent  tushes,  especi- 
ally in  the  lovoer  jaw.  The  pig 
has  therefore  been  thought  to 
be  older  than  he  really  is,  and 
objections  have  been  taken  to 
the  correctness  of  the  owner's 
certificate.  An  error  of  this 
kind  is  more  likely  should  the 
temporary  tushes  be  either 
broken  off  near  the  gum  or 
worn  away — circumstances  of 
very  common  occurrence  in 
pigs  of  this  age. 

Many  persons  who  call  them- 
selves practical  have  asserted 
that  the  pig  cuts  his  tush  at  six 
months.  Such,  however,  is  not 
the  case.  As  we  have  seen, 
it  is  these  /premolars  which 
have  been  mistaken  for  the 
tushes. 

Other  interesting  particulars 
likewise  belong  to  these  teeth. 
Professor  Owen  has  applied 
the  term  premolars  to  the  teeth 
which  succeed  the  temporaxy 
molars.    He  limits  the  onlinary 


*  Fig.  49  gives  a  lateral  view  of  the  lower  jaw  of  a  pig  six  montlig  old.  P.  K.i 
the  premolar ;  4  m.  the  fourth  molar  in  situation,  but  the  first  permanent  which 
is  put  up. 
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>vord  molar  to  those  teeth  which  are  not  preceded  by  similar 
>nes.  The  term  premolar  is  therefore  intended  to  signify 
:he  /?re-existence  of  other  teeth  in  the  situation  of  these  molars. 
After  describing  the  temporary  incisors  of  the  pig,  he  thus 
ivrites :  "  The  other  teeth  of  the  first  set  are  the  deciduous 
molars,  the  teeth  which  displace  and  succeed  them  vertically  are 
the  premolars,  the  more  posterior  teeth  which  are  not  displaced 
by  vertical  successors  are  the  molars  properly  so  called."*  Now 
the  teeth  of  the  six  months'  old  pig,  to  which  the  reader's  attention 
has  been  especially  drawn,  are  not  renewed.  They  may  therefore  be 
correctly  called  permanent  teeth,  and  as  such  they  are  true  molars. 
In  the  horse  we  have  the  analogues  of  the  premolars,  called  in 
this  animal  *  the  wolfs  teeth.'  It  is  probable  that  this  name  has 
been  given  them  from  their  being  small  in  size  and  tush-like 
in  form  ;  the  tush  being  designated  the  canine  (dog's)  tooth. 

The  ox  and  sheep  will  also  now  and  then  be  found  to  possess 
similar  teeth,  adding  to  the  normal  number,  and  hence  termed 
in  these  animals  the  supernumerary  molars.  The  existence  of 
these  teeth,  however,  in  the  horse,  ox,  and  sheep  is  an  exception, 
but  in  the  pig  it  is  the  rule,  there  being  comparatively  few  pigs 
in  which  they  are  not  found.  The  premolars  of  the  pig,  wolfs 
teeth  of  the  horse,  supernumerary  molars  of  the  ox  and  sheep,  are 
never  renewed  in  any  of  these  animals,  if  they  should  be  removed 
naturally  or  be  surgically  extracted,  thus  agreeing  in  this  par- 
ticular with  the  permanent  teeth. 

It  will  be  observed  that,  although  not  strictly  correct  according 
to  Professor  Owen's  definition,  I  have  retained  the  term  premolars 
for  these  teeth,  which  I  have  been  induced  to  do  because  they 
stand  in  the  front  of  or  before  the  other  molars.  I  have  likewise 
adopted  our  usual  veterinary  nomenclature  in  designating  the 
other  molars  temporary  and  permanent.  Something  like  this 
arrangement  was  reqifired,  it  being  necessary  to  mark  in  an 
especial  manner  these  particular  teeth  from  the  importance  which 
evident!}'  belongs  to  tlie  period  of  their  cutting. 

Another  fact  will  likewise  assist  an  investigator  into  the  age 
of  pigs,  namely,  the  putting  up  of  the  first  permanent  molar  at 
the  age  of  six  months.  This  tooth  is  marked  4  p.  M.  in  fig.  49, 
because  it  is  the  fourth  in  situation.  As  one  of  these  teeth 
exists  now  on  either  side  of  both  the  upper  and  lower  jaws,  an 
addition  of  four  teeth  is  evidently  made  at  this  period.  At  nine 
months  old,  or  very  near  this  date,  the  pig  has  other  important 
changes  taking  place  in  his  teeth.  The  fcBtal  incisors  and  tushes, 
which  rarely  fall  before  this  period,  notwithstanding  they  be 
worn  to  the  gums,  now  give  place  to  the  permanent  incisors  and 
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tasbes.  The  first  permanent  incisor  is  a  comer  tooth ;  the  pig 
differing  altogether  from  our  other  domesticated  animals  in  the 
renewal  of  the  corner  teeth  before  the  others.  This  no  doubt 
depends  somewhat  on  the  circumstance  that  the  teeth  displaced 
were  earlier  through  the  gums  than  the  middle  or  the  lateral 
incisors.  Besides  this  change  of  the  incisors,  the  permanent 
tushes,  as  has  been  just  remarked,  also  supplant  the  temporaiy. 
These  peculiarities  are  depicted  in  fig.  50,  representing  the  firont 
of  the  lower  jaw  at  nine  months.  The  permanent  incisors  are 
marked  p.  i.,  and  the  permanent  tushes  p.  t.  .  It  will  also  be  seen 
that  the  temporary  incisors  are  short  when  compared  with  the 
figures  representing  other  ages.  This  diminished  length  has 
been  before  alluded  to.  It  has  been  going  on  since  these  teeth 
at  six  months  of  the  pig's  age  had  nearly  acquired  their  full 

length,  and  assists  the  in- 
^**^'-^'  quirer   in  his  researches 

into  the  age  of  the  ani- 
mal. I  may  add  that,  in 
pigs  "  hard  kept,"  it  often 
happens  that  by  the  time 
they  are  ten  months  old, 
the  lower  incisor  teeth 
are  so  worn  away,  that 
on  a  slight  inspection  of 
the  front  part  of  the 
mouth,  the  animals  seem 
nearly  toothless.  A  re- 
markable instance  of  this 
kind  was  brought  to  my 
notice  when  examining 
the  pigs  of  Mr.  Majori- 
bafiks,  of  Bushj  Grove, 
Watford.  The  subject  was  a  young  boar,  aged  ten  months, 
bought  to  cross  with  the  stock,  which  we  judged  to  have  been 
kept  on  coarse  food,  or  have  been  turned  into  the  fields  to  seek 
his  own  living.  Notwithstanding  this  state  of  the  mouth,  the 
j^nimal  was  in  fair  condition,  and  showed  no  incapability  in 
"ollecting  the  food  on  which  he  was  then  living. 

As  to  the  cutting  of  the  permanent  tushes,  which  as  we  have 
<een  takes  place  at  about  nine  months,  it  may  be  here  repeated 
hat  these  teeth  are  subject  to  more  variations  in  their  develop- 
r\eni  than  either  the  incisors  or  molars.  Breed,  sex,  character 
■'     ood,  system  of  management,  castration,  &c.,  all  exert  more 


P.T. 


Hy., —  « 


.  flitting  at  niue  months  of  age  of  the  comer  incisorsand 
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S8  influence  over  their  size  and  form.  In  pigs  of  ^^  small 
I,"  and  especially  when  great  care  has  been  exercised  to 
ove  all  their  good  and  profitable  points,  and  to  lessen  the 
int  of  their  ^'  offal,"  the  tush  is  always  small.  On  the 
•ary,  in  our  "large  breeds,"  with  long  heads  and  coarse 
es,   this  tooth   acquires   considerable   dimensions.     In  the 

of  any  breed  it  is  larger  than  in  the  female.  Castration 
riably  restricts  the  size  of  the  tush,  often  rendering  it  even 
ler  in  the  castrated  pig  at 
:een  months  than  in  the  entire 

at  twelve.  The  upper  tush, 
is  always  shorter  and  broader 

the  lower,  and  when  fully 
loped  takes  a  different  posi- 
from  the  lower,  passing  out- 
s  from  the  jaw,  with  a  gentle 
p  backwards.  See  fig.  56. 
?sides  the  changes  spoken  of 
larking  nine  months  of  the 

age,  an  addition  is  made 
t  this  period  to  the  number  of 
nolars,  by  the  cutting  of  the 

tooth  in  position,  or  second 
lanent  molar.  To  render  the 
ription  more  clear,  I  have 
d,  as  for  the  ox  and  sheep,  an 
iving  of  a  dissected  jaw, 
ing  the  condition  of  all  the 
I — temporary  and  permanent 

ten  months  of  age.  -  Tliis  is 
nore  required,  as  at  the  ages 
e  stated  many  pigs  are  for- 
led  to  our  agricultural  shows 
►mpete  for  prizes, 
le  letters  m.  i.,  and  L.  i.,  fig. 
lenote  the  middle  and  lateral 
lanent  incisors,  which,  being 
et  uncut,  are  depicted  as.  im- 
ed  in  the  jaw,  and  covered  by 
•  membranous  capsules.  The 
^sponding  temporary  incisors 
seen  above  them,  protruding 
.  their  sockets  and  shortened 


i'ig.  51.     One  half  of  the  lower  jaw  of  a  pig  ten  months  old  dissected  to  show 
)ndition  of  the  temporary  and  permanent  teeth  at  that  age. 
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by  wear.  By  the  side  of  the  lateral  incisor  is  seen  the  comer /Ttfrmo- 
nent  tooth  c.  i.  Behind  this  appears  the  permanent  tush  p.  t.,  and 
between  this  and  the  molar  teeth,  the  /premolar  (p.  M.).  Beneath 
the  three  anterior  molars,  which  are  temporary,  are  seen  the  per- 
manent molars  1,  2,  3,  contained  in  their  capsules.  The  numerals 
4  and  5  also  represent  the  corresponding  permanent  molars — 
the  latter  of  these  just  cutting  the  gum  ;  a  fact  which  materiallj 
assists  us  in  arriving  at  a  correct  opinion  of  the  animal's  age. 
Behind  the  fifth  molar,  the  sixth  or  last  (6,  fig.  51)  is  seen, 
being,  like  the  three  anterior  permanent  molars,  covered  by 
its  capsule  and  also  deeply  imbedded  in  the  jaw. 

To  pass  to  twelve  months.  At  this  date  the  most  important 
change  is  the  fall  of  the  middle  temporary  incisors  and  the  occa- 
pation  of  their  site  by  the  permanent  teeth.  The  tushes  also 
are  now  well  grown  (see  fig.  52).    The  permanent  incisors,  if.  i., 


aiifei  cs^o  .ix/iii  ihe  temporary  than  perhaps  might  be  expected. 
*^^ill  an  attentive  examination  will  show  that,  being  recently 
i:>at  up,  they  are  of  a  whiter  colour  than  the  others.  They  arc 
tlso  a  little  broader  and  flatter  in  form.  Their  chief  difference, 
^o,-.-r»T-or.     ^npU*e  in  thc  cxisteucc,  ou  their  upper  or  inner  sur- 

■^i«jr      "iO  »'gT'»'A«»n*(    ♦!--     'rout  Tio*"*-  r^  'Vio  l^-~**r  ^p^^  *»♦  "Wio  VP%f  oldL 
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Fig.  53/ 


of  a  well-marked  ridge  running  parallel  with  their  long 
and  bounded  on  either  side  by  a  deepish  hollow.  In  the 
ly-cut  incisor  these  hollows  unite  at  the  apex  of  the  tooth, 
y  a  pointed  extremity  to  the  ridge  just  described.  It 
d  be  observed  that  these  remarks  apply  especially  to  the 
jaw.  If  these  particulars  are  borne  in  mind,  the  permanent 
»rs  cannot  possibly 
mfounded  with  the 
>rary.  Most  of  them 
endered  sufficiently 
ent  in  the  annexed 
ving  to  prevent  such 
take. 

om  the  preceding 
rks  it  is  evident  that 
son,  instead  of  judg- 
)f  the  age  of  a  pig 
the  size  of  the  tush 
,  must  also  consider 
itate  of  the  incisor 
,  and  particularly 
1  he  is  examining  an 
al  said  to  be  a  year 
The  lower  tushes  are 

at    tliis    time  fully 

quarters  of  an  inch 
;  but  by  themselves, 
teeth  possess  hardly 
alue  in  determining 
[uestion  of  age.  In 
>ination  with  the  in- 
5  they  are  of  value, 
he  condition  of  both 
3rs  and  tushes  must 
ken  together  or  not 
1  at  all.  From  the 
jr  permanent  incisors 
r  put  up  at  nine 
hs,  and  the  middle 
velve,  the  pig  will 
have  but  two  tempo- 
incisors,  the  lateral^ 
ther  jaw.      Another 


ig.  53.     Lower  jaw  of  a  pig  fifteen  months  old,  showing  the  increased  length 
tushes  and  incisors,  and  the  putting  up  of  the  three  anterior  permanent 
;— I,  2,  3,  M. 
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important  change  also  marks  the  completion  of  the  i 
the  shedding  of  the  deciduous  and  their  replacemen 
manent  molars.  The  two  anterior  teeth  are  genei 
to  fall,  and  are  presently  followed  bj  the  third. 

By  the  time  the  animal  is  fifteen  months  old  the 
molars  will  have  acquired  nearly,  if  not  quite,  the 
others.  Fig.  53  gives  a  side-view  of  the  lower  jan 
The  teeth  I  am  now  describing  give  evidence,  from  1 
of  their  points,  of  having  been  recently  cut  They  s 
of  the  other  molars,  and  arc  indicated  by  the  numen 

The  other  changes  effected  between  twelve  and  fii 
relate  chiefly  to  the  growth  of  the  teeth.  The  per 
sors,  occupying  the  front  of  the  lower  jaw,  have  i 
their  full  length.  The  tushes  are  grown  to  a  still  gi 
and  are  taking,  as  segments  of  a  circle,  a  gentle  sw 
and  backwards.  The  corner  teeth  arc  likewise  la 
lateral  temporary  incisors  still  in  situ. 

At  eighteen  months,  or  thereabouts,  the  dentitio 
may  be  said  to  be  completed  by  the  cutting  of  the  la 
and  of  the  last  or  sixth  molar.  Fig.  54  represents,  i 
front  of  the  lower  jaw.      The  teeth  just  cut  are  max 

Fig.  54.» 


•  Fig.  54.  Front  view  of  the  lower  jaw  at  18  months.  L.  I.. 
mrinent,  incisors  are  represented  as  being  recently  cut  and  not  yet 
tlie  middle  pair.  ■ 
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•e  noticed  that,  haying  recently  displaced  the  temporary, 


Fig.  65.* 


incisors  are  not  yet 
rvel  with  the  middle 

A  short  time  how- 
^ill  suffice  to  effect 
ind  usually  by  the 
1  year  of  the  pig's 
ey  are  not  only  level 
;he  others,  but  will 
vidence  in  common 
:hem  of  slight  wear, 
may  here  be  re- 
id  that  the  cutting 
ler  pair  of  the  per- 
it  incisors  above  or 

is  occasionally  de- 
by  an  abnormal 
)n  of  the  temporary 
sometimes  depend- 
an  uneiji^ual  breadth 
;  two  jaws.  In  a 
aen  of  this  kind  now 
me,  the  putting 
the  middle  incisors 
e  upper  jaw  has 
I  the  corresponding 
rary  teeth  of  the 
jaw  aside,  effecting 
ance  of  more  than 
ch    between    them. 

causes,  too,  will 
he  bearing  of  the 
and  lower  teeth  on 
'ther,  and  so  inter- 
ith  the  regularity  of 

:^h  circumstances 
nd  then  lead  to  a 
ency  of  one  or  more 
incisors,  giving  the 

an  increased  num- 

these  teeth,  as  has 
bown  to  be  the  case  '' 
)nally    in    the    ox, 

.  55.    Lower  jaw  of  an  1 8-months-old  pig,  showing  that  dentition  is  corn- 
all  the  teeth  being  now  permanent. 
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but  they  cannot  mislead  if  due  attention  be  given,  being  so  self- 
apparent  as  easily  to  be  detected. 

Fig.  55  relates  to  the  eigliteen-months-old  pig.  It  gives  a 
representation  of  the  sixth  or  last  molar,  and  shows  also  the 
condition  of  all  the  teeth  of  the  lower  jaw  when  dentition  is 
perfected.  I'he  sixth  molar  tooth  greatly  exceeds  the  others  in 
size,  and  cannot  be  mistaken  for  any  of  them.  It  is  composed  of 
three  principal  parts  blended  together  as  in  the  third  temporal; 
molar  of  the  lower  jaw.  Each  portion  rises  separately  to  fonn 
two  principal  cusps,  which  in  the  cutting  tooth  are  beautifully 
intersected  with  depressions  of  various  depths,  forming  altogether 
a  minute  rockwork,  as  it  were,  of  enamel.  This  conditioo, 
however,  of  the  crown  after  it  has  penetrated  the  gum  and  been 
brought  into  use  is  soon  effaced  by  daily  attrition.  Its  superior 
size  is  nevertheless  its  distinguishing  and  permanent  featoie. 
Fig.  3  shows  the  cap  of  enamel  which  crowns  this  tooth  juit 
prior  to  its  protrusion  from  its  socket.  In  fig.  55,  also,  some  of 
the  molars  will  be  observed  to  give  evidence  already  of  wear, 
particularly  the  fourth  and  fifth,  arising  from  their  having  come 
early  into  use.  The  first  named  of  these  teeth,  it  will  be  remem- 
bered, was  cut  when  the  animal  was  six  months  old,  the  second 
when  about  nine. 

Between  one  year  and  a  half,  and  a  year  and  three  quarters,  the 
permanent  incisor  teeth  reach  their  fullest  development;  after 
this  period  their  length,  in  the  lower  jaw  particularly,  begins  to 
lessen.     We  arc  only  enabled  to  judge  the  age  of  the  femsle 
after  this  time  by  the  wear  the  teeth  as  a  whole  have  undergone, 
and  her  general  appearance.     In  the  perfect  male,  however,  the 
tushes  will  not  as  yet  have  acquired  their  greatest  size,  and  will 
therefore  afford  us  some  further  assistance.     The  length  to  which 
they  will  grow,  and  the  elegant  sweep  in  an  upward  and  backward 
direction    which    the   lower    one    takes,   and    the  outward  and 
backward  course  of  the  upper,  are  correctly  represented  in  fig.  56, 
a  sketch  taken  from  a  specimen  forwarded  by  Mr.  Robinson,  VJS., 
of  Taniworth,  to  whose  kindness  I  am  likewise  indebted  for  others 
vhich  have  materially  assisted  my  investigations.     With  regard, 
jowever,  to  this  full  development  of  the  tushes,  it  must  not  be 
Vgotten  that  their  position  being  subject  to  slight  variation, 
-  -U  likewise  influence  the  amount  of  their  wear,  and  consequently 
^ive  them  a  somewhat  stunted  appearance,  earlier  in  some  ani- 
^inls  than  in  others.     Some  boars  too  are  addicted  to  champing, 
-I'^'^h  action  of  the  jaws  when  the  tushes  are  so  placed  as  to  rub 
«v  a  other  will  quickly  reduce  both  the  length  and  size  of  these 

-'^'  now.  as  with  the 

pig- 


^h*:         lllO 


e  ox  a"'l  sheep,  attempt  to  embody,  in  a 

n.  ,,      .  n.        lonti+^^n    q'     he    pig.        ThC 


as  indicative  of  the  Age  oftlie  Animal. 

Fig.  56.  _,_^ 


361 


variations  not  being  so  numerous  as  in  the  ox  or  sheep,  and 
being  also  confined  within  more  restricted  limits,  I  have  been 
enabled  to  reduce  the  facts  to  one  standard  of  comparison.  The 
following  table,  which  for  obvious  reasons  applies  only  to  the 
incisors  and  tushes,  gives  the  result  we  require. 

Dentition  of  the  Pig. 


- 

At 
Birth. 

One  Month. 

1 

Three  Months. 

Nine  Months. 

Twelve 
Montlis. 

Eighteen 
Months. 

Incisors 
Tusks 

4 
4 

4 

4 

4 

•• 

•• 

•  • 

•  • 

porary  Incisors 

•• 

!  4  central 

1 

1 

8  central  & 
lateral 

8  central  & 
lateral 

4  lateral 

•• 

lanent  Incisors 

•  • 

! 

4  comer 

8  central 
&  comer 

12  central, 
lateral, 
& corner 

lanent  Tusks 

.. 

1 

!     .. 

4  {ciilting.) 

4 

4 

I  in  both  jaws 

8 

12 

16 

16 

16 

16 
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From  numerous  cases  which  might  be  selected  in  proof  o 
tlic  value  of  these  data,  I  shall  take  but  two,  chosen  becaui 
they  are  amonor  the  more  recent  submitted  to  my  opinion.  I 
gentleman  much  interested  in  the  subject  of  the  dentition  of  thi 
animal  sent  me  the  jaws  of  two  pigs  which  he  had  bred.  Afie 
examining  the  first  jaw  (which  I  have  now  before  me)  I  remaikei 
that  were  my  opinion  asked  on  this  case,  as  one  in  dispute^ 
should  stite  that  the  appearances  indicated  the  animal  to  be  abou 
nine  months  of  age.  The  other  (also  before  me^  was  thoi  examined 
and  the  conclusion  arrived  at  was  that  the  animal  was  a  year  old 
The  statement  given  by  the  gentleman  sending  them  was  ti 
the  following  effect : — "  No.  1.  The  jaw-bones  of  a  male  pig 
farrowed  on  the  30th  of  April,  1852,  killed  on  the  15th  o 
February,  1853 :  nine  months  and  15  days  old. — No.  2.  Tb 
jaw-bones  of  a  female  pi^,  farrowed  on  the  22nd  of  Decembei 
1852,  killed  on  the  2nd  of  January,  1854:  one  year  and  11 
days  old."  It  will  be  seen  that  the  opinion  I  had  given,  an 
wliich  was  formed  entirely  on  the  state  of  the  teeth,  withoat 
therefore,  that  assistance  which  the  growth  and  general  appear 
ance  of  a  living  animal  affords,  approached  the  exact  age  withii 
11  days  in  one  case  and  15  in  the  other. 

I  will  merely  observe  in  conclusion,  that  if  in  our  improvec 
breeds  of  cattle,  sheep,  and  pigs,  dentition  be  perfected  earlie 
than  is  generally  supposed,  we  are  nevertheless  in  a  position 
from  the  information  which  has  been  obtained  at  the  shows  ol 
this  Society  in  particular,  to  do  justice  in  cases  of  disputed  age 
That  variations  exist  to  some  extent  in  the  teething  of  animali 
is  sufficiently  exemplified  by  the  general  description  hereii 
given,  as  also  by  the  tables  prepared  for  the  elucidation  of  tbii 
subject.  Still  it  is  to  be  hoped  that  the  conclusions  arrived  at, 
beinir,  as  before  said,  based  on  upwards  of  two  thousand  case> 
of  attested  ages,  further  experience  will  only  tend  to  their  cost 
firmation,  and  much  will  be  gained  if  only  a  spirit  of  inquiry^ 
awakened  on  this  important  subject. 
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II I^ — Report   on    the  Exhibition  of  Implements  at  the  Lincoln 
Meeting  of  the  Society^  1854.     By  Antiiont  Hamond. 

»j  writing  the  Report  of  the  Lincoln  Meeting,  it  shall  be  my 
ddeavour  to  give  an  outline  of  the  improvements  which  have 
ecn  effected  in  the  last  few  years,  by  the  exhibition  and  trials 
f  implements,  at  the  annual  meetings  of  the  Royal  Agricultural 
ociety.  Precisely  as  we  measure  the  progress  of  civilisation  by 
le  increased  luxury  and  requirements  of  the  people,  so  may  we 
leasure  the  progress  of  agriculture  by  the  increased  desire  on 
le  part  of  cultivators  of  land  for  improved  implements  and 
gricultural  machinery.  So  much  has  this  desire  increased,  that 
new  class  of  manufacturers  has  sprung  up — a  class  second  to 
one  in  intelligence,  perseverance,  and  skill, — whose  inventive 
owers  are  severely  taxed  to  keep  pace  with  the  requirements  of 
leir  customers.  The  increase  of  the  number  and  value  of 
nplements  exhibited  will  be  shown  by  the  following  figures  : — 

Date.  Place.  No.  of  Exfaibitora.    Xo.  of  Articles.  Value. 

£.       «.  A 

\\         1722         !.'      19,121     5     8 
1803  ..      24,112     4  10 

1897  ..     28,878  14     9 

The  diflFerence  between  the  implements  exhibited  at  the  first 
f  eeting  at  Oxford,  and  those  exhibited  at  Lincoln,  was  very 
triking.  At  the  former,  we  had  articles  exhibited  which  not 
nly  puzzled  the  Judges  who  had  to  try  them,  but  the  ex- 
libitors  themselves  were  puzzled  to  say  for  what  purpose  they 
irere  mad«  ;  at  the  latter,  on  the  contrary,  it  was  scarcely  possible 
o  point  out  one  implement  without  some  merit  peculiar  to  itself, 
►r  which  was  not  a  favourite  in  some  particular  district. 

It  was  to  the  plough,  I  think,  that  the  attention  of  the  imple- 
bent-makers  was  first  called  by  this  Society.  If  we  look  at  our 
>ast  prize-lists,  we  find  the  names  of  Ball,  Busby,  Howard, 
ind  Ransome  (I  place  them  alphabetically),  one  or  other  of 
vhom  invariably  takes  a  premium. 

In  drills,  Garrett,  Hornsby,  and  Smith  of  Peasenhall,  have 
rrived  at  that  perfection,  that  the  only  suggestion  I  can  make 
s^hat  they  should  be  lighter  and  less  expensive.  With  regard 
^  the  improvements  which  have  taken  place  in  the  machinery 
^r  threshing  and  dressing  com,  the  Report  of  the  Engineers  and 
^^Iges  fully  establishes  the  fact  that  the  labours  of  the  Agricul- 
^i^l  Society  have  been  eminently  successful.  Indeed,  I  may 
^^e  observe  that  improvements — I  do  not  say  inventions — are,  for 
^^    most    part,  suggested   by  the   failures   which   occur   when 
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machinery  and  implements  are  brought  to  the  severe  test  of  a 
public  trial. 

Our  field  trials  commenced  with  deep  ploughing  on  the  heavy 
land.  Tliese  trials  fully  proved  the  absurdity  of  ploughing  up  at 
one  time  so  large  a  mass  of  inert  stublwm  clay.  The  only  advice 
I  could  give  the  occupiers  of  the  field  in  answer  to  the  question 
of  "  Now,  Sir,  what  am  I  to  do  with  this  land  ?  "  was,  "  Plough 
it  back  again  if  you  can." 

Our  first  trial  was  of  tlic  ploughs  '<  adapted  for  ploughing  more  than  10 
inches  deep :"  this  took  place  on  a  field  of  very  heavy  and  adhesive  day  £<hI| 
and  resulted  in  proving  most  decidedly  the  value  and  adaptation  of  the  plouefas 
for  this  purpose.  Six  plouglis  comj>e'ted  in  this  class,  four  of  which  number 
were  speedily  seen  to  be  incapal)lc  of  standing  the  severe  test  to  which  thej 
were  subjected  ;  still  the  anxiety  of  their  exhibitors  to  prove  their  capabilities 
was  so  great,  that  ultimately  c/V//i/  verj'  powerful  horses  were  attached  to  cadi 
plough,  and  the  ploughing,  if  we  may  so  term  if,  became  interestingly  absurd ; 
for,  in  addition  to  the  horses,  four  or  five  leaders  were  to  be  ob^rved  with 
them,  and  a  similar  number  in  holding  and  riding  upon  the  ploughs  to  preveut 
them  being  thrown  out  of  work  by  the  tenacity  of  the  soil,  and  to  force  them 
to  turn  over  such  an  unexampled  furrow-slice,  frequently  comprising  a  de|)th  ol 
12  inchi'S  by  IH.  This  could  answer  no  other  good  purpose  than  to  tcsl 
strength  ;  and  it  is  but  justice  to  say,  that  the  ploughs  passed  through  thii 
severe  test  without  injury,  whilst  at  the  same  time  it  proved  utter  destructioi] 
to  whippletrees  and  plough-harness ;  and  had  we  not  been  favoured  with  the 
adminil)le  truss-whimiletrecs  and  chain-traces  so  cfFcctuallj  arranged  foi 
heavy  draughts  by  Messrs.  Ransome  and  Sims,  this  trial  could  not  have  takei 
place.  As  respects  four  of  these  ploughs,  we  report  that  those  of  Messn 
busby,  IJalls,  and  Williams,  showed  sufficient  capability  to  effect  such  dee| 
ploughing,  but  at  too  great  a  cost ;  and  Mr.  Barker  withdrew  his  from  com 
petition.  Of  the  remaining  two  we  have  more  to  say.  Both  ploughs  per 
formed  their  work  well ;  and,  notwithstanding  their  being  put  to  the  severei 
test  by  eight  selected  horses,  thoy  both  {uissed  steadily  through  their  work 
and  made  a  fair  and  tolerable  furrow  of  10  inches  by  15  through  an  almos 
impervious  clay-soil,  and  were  ultimately  selected  to  try  their  final  powers  L 
another  and  milder  portion  of  the  field  at  a  less  depth,  and  witlpfour  horie 
and  one  driver.  This  triul  took  place  subsequently,  and  obtained  constdcrabL 
interest.  Both  ])loughs  were  directed  to  plough  not  less  than  7  inches  ii 
depth,  after  the  fifth  round,  the  soil  very  strong  adhesive  clay.  In  the  sevcntl 
round  six  horses  were  applied,  8  inches  were  attained,  and  a  good  furroi 
tunied  by  both  ploughs,  being  8  inches  by  12.  The  work  made  by  Iloward' 
plough  appeared  to  us  the  cleanest  cut,  ami,  as  a  whole,  most  effectually  tumei 
and  laid  up,  less  fallinir  back  into  the  furrow,  a  somewhat  broader  furrow-sol 
"as  left,  and  the  draught,  so  far  as  we  could  observe,  no  greater  than  the  con 
jjeting  plough  belonging  to  Ransomes  and  Sims ;  consequently  we  awarde 
"he  i)rize  to  Messrs.  Iloward  of  Bedford.  Plough,  article  No.  3,  stand  4C 
.>rice  5/.  15«. 

General  Purpose  Ploughs. — These  trials  were  most  satisfactor) 
•nd  the  work  excellent. 

t^lomjh  best  adapted  for  General  Purposes, — The  next  and  most  importar 
>f  the  trials  committed  to  our  care  was  to  prove  which  was  the  best  iiloue 
or  general  ^^urposes,  and  in  this  dei'urtment  we  at  once  resolved  to  give  tS 
"llest  an'      icarest  tests  that  it  was  possible  for  us  to  propose  to  oursolve 

1        -'oa  ni       >ar-       nolr   *r     Ifipir*'      iiTWMi   ♦}" -»  iv*--***"  *\f'   flio  'littg    \nf  plOUCrhmCn*  f5l 
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letter  work  was  never  seen  since  the  Society  has  been  in  existence ;  but  that 
tre  found  infinitely  easier  than  to  decide  upon  the  ploughs  themselves.  We 
aid  this  down  as  the  teat— to  give  the  prize  to  the  plough  that,  running  upright 
md  steadily  on  the  furrow-sole,  without  pitching,  tilting,  or  swerving  from 
\uch  upright  position^  should  ait  and  turn  its  work  in  the  best  manner,  and  lag 
't  vpin  the  best  form  with  tlie  lightest  drauglU;  the  plough  itself  to  be  simple 
h  its  construction,  free  from  complication,  can  be  kept  in  order  at  the  least 
Bxpense,  emd  the  original  cost  fair  and  moderate— on  these  and  aScae  minor 

Eoints  rested  our  decision.  Fifteen  ploughs  entered  for  competition  in  the 
eavy-land  field.  The  work  was  trying  in  the  extreme;  it  was  soon  per- 
ceptible that  the  wood  ploughs,  good  as  they  undoubtedly  were,  had  but 
little  chance  in  such  a  trial  with  the 'firmly-constructed  iron  ones;  and  how- 
ever well  qualified  they  might  be  for  light-land  ploughing,  it  was  evident  to 
us  that  here  they  had  but  little  chance.  However,  such  was  the  excellency  of 
the  work  performed  by  Cook's  plough,  that  it  was  ordered  to  the  lieht  land 
with  those  belonging  to  Messrs.  BSIs,  Ransome,  Barker,  Downs,  Howard^ 
Busby,  and  Williams,  in  all  eight.  The  work  on  the  heavy  land  was  per- 
formed with  four  horses  at  a  depth  of  not  less  than  7  inches,  and  some  good 
work  was  achieved.  We  would  honourably  mention  the  work  done  by  the 
ploughs  of  Messrs.  Howard,  Ransome,  Busby,  Downs,  and  Cook,  more  par- 
ticularly ;  and  of  Williams,  Barker,  and  Balls  as  the  next  in  our  estimation. 
The  plough  of  White  and  Harris  is  a  good  specimen  of  a  wood  plough. 
Archer's  is  a  good  iron  plough,  the  work  rather  flat. 

Our  next  trial  was  on  the  light-land  field  (seeds).  Here  the  soil  was  about 
7  inches  in  average  depth,  mingled  with  stone,  and  in  some  places  the  stone 
nearly  cropped  out  to  the  surface,  but  not  fixed,  the  ploughs  with  some  diffi- 
culty passing  through  it.  The  plots  being  chosen  bv  lot,  tne  ploughs  started, 
and  the  per^rmance  of  the  deven  workmen  made  the  task  of  decision  tenfold 
more  difficult.  Still  there  were  difierences,  but  not  the  difierence  of  bad 
implements  against  good  ones.  All  were  good — proved  to  be  good — our  task 
to  decide  as  to  the  best  amongst  so  many  good  ones;  we  were  ultimately 
enabled  to  satisfy  ourselves  that  the  palm  lay  between  the  ploughs  of  Messrs. 
Howard  and  Ransome.  These  we  resolvecl  to  put  to  a  further  test,  and  to 
give  justly-earned  commendations  to  Busby's,  Balls',  and  Williams's  ploughs 
respectively.  The  reaping-machines  having  cleared  sufficient  space  in  the 
nre- field,  we  resolved  to  try  them  on  the  loose  work  of  the  old  ploughed  land. 
Again  the  work  was  so  excellent,  and  so  evenly  did  these  two  ploughs  perform 
their  work  in  every  particular  and  under  every  circumstance  of  obstruction  or 
difficulty,  as  to  render  it  impossible  to  decide  between  the  merits  of  the  two. 
No  work  was  ever  better  done,  and  even  tlic  adjudging  of  the  ploughing  alone 
would  have  been  difficult ;  but  the  ploughs  themselves  we  decided  to  leave  to 
the  indications  of  the  dynamometer,  for  so  evenly  in  our  estimation  were  their 
respective  merits  balanced,  that  we  thoroughly  agreed  in  opinion  that  to 
recommend  one  at  the  expense  of  the  other  would  be  doing  the  other  an 
injustice.  A  dynamometer  of  acknowledged  repute  was  obtained  from 
Messrs.  Cottam  and  Hallen,  and  by  its  aid,  on  the  following  morning,  we  were 
enabled  to  discover  that  the  plough  of  Messrs.  Ransome  and  Sims  had  a  slight 
advantage  (and  it  was  but  slight^  over  the  plough  of  the  Messrs.  Howsuxl. 
Wc  then  gave  them  a  further  trial  in  the  seea-land  upon  which  they  had  pre- 
viously worked.  We  then  changed  Ransome's  to  Howard's  land,  which  was 
on  one  side  of  the  field,  and  Howard's  to  Ransome's,  which  was  on  the  other 
side  of  the  field,  strictly  and  most  carefully  guarding  against  giving  an  advantage 
or  disadvantage  in  ground  to  either  plough.  In  each  case  the  result  was  about 
the  same ;  consequently  we  awarded  the  prize  of  5/.  to  Ransome  and  Sims' 
plough.     Price  41,  lOs. 

R.  W.  Baker. 
J.  Clabke. 
VOL.  XV.  2  B 
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Caltivators. — The  land,  from  recent  rain,  was  not  in  a  fit  ttate 
to  try  these  implements.  They  all  appeared  to  require  more 
horse-power  than  was  equivalent  to  the  work  done- 

Scarifiers. — These  implements  were  tried  upon  land  in  the 
state  to  which  they  are  peculiarly  adapted,  viz.  a  freshly  cleared 
stubble.  *Bentairs  and  also  Coleman's  did  their  work  satisCftctoriiy. 

Hoes, — In  the  hoes,  Garrett's  maintained  its  reputation.  I 
should  strongly  recommend  a  fore  steerage  to  these  hoes,  ^  well 
as  to  the  drills  if  required  of  a  large  size.  We  had  two  turnip- 
singling  machines,  Huckvale's  and  Martin's.  These  should  never 
be  used  except  tlie  plant  of  turnips  is  a  full  one^  and  with  good 
husbandry,  plenty  of  seed,  and  some  superphosphate,  nineteen 
times  out  of  twenty  a  good  plant  may  be  secured.  Such  imple- 
ments arc  not  made  for  bad  farmers,  and  are  not  wanted  by 
small  ones. 

The  objection  made  to  Martin's  hoe  arises  £rom  an  imperfect 
acquaintance  with  its  working.  Tlie  force  with  which  it  strikes  the 
turnips,  and  tosses  them  into  the  air  like  a  haymaker,  effectually 
prevents  their  setting  in  wet  weather.  I  hoed  150  acres  with  it 
last  year,  and  this  year  nearly  the  same  quantity. 

Mr.  Hackvale's  little  simple  implement  (stand  21,  article  2Z,  price  6/.)  is  a 
rerj  ingenious  invention,  and  does  its  work  admirably.  The  setting  oat  the 
turnip  crop  requires  judgment,  which  of  course  is  not  a  qualification  of  any 
implement;  this  one,  however,  allows  the  workmen  scope,  for  it  is  so  con- 
structed that  it  can  readily  be  elevated  above  the  row,  and  thus  prevented 
cutting  where  not  required.  In  this  respect  it  is  prcfernble  to  Mr.  Martin'i 
novel  and  unique  machine  (price  31/.  I0«.).  We  can  imagine  many  fields  of 
turnips  to  be  in  such  a  state  that  Mr.  Martin's  machine  woaid  make  sad  havoc 
in  passing  through  them  ;  many  ridges  are  clay,  and  set ;  wo  think  the  andden 
chop  of  this  machine  would  in  sucn  case  clear  too  much  space  at  once,  thus 
leavinpr  M-ide  gaps,  while  the  more  gradual  cut  of  the  former  would  pass 
through  without  injury. 

Cofgreaves  Plottgh. — ^The  great  novelty  in  field   implements 


?^ 


at  the  Lincoln  Meeting^  1854.  367 

was  Cotgreave's  plough.  Its  three  operations  of  ploughing, 
lifting,  and  subsoiling,  leave  the  land  as  if  it  had  been  dug  or 
forked  over — an  excellent  preparation  for  planting.  But  there 
is  another  operation  which  I  think  it  would  perform  admirably — 
that  of  bringing  again  to  the  surface  the  clay  which  has  subsided. 
I  allude  more  particularly  to  the  Fen  districts,  where  clay  is 
applied  in  laige  quantities,  and  sinks  below  the  reach  of  the 
plough  in  a  few  years,  when  the  land  has  to  be  clayed  afresh 
at  an  expense  of  from  2/.  to  5/.  per  acre.  To  this  implement  was 
awarded  a  silver  medal. 

Reapers. — ^These  implements  are  decidedly  improving,  and 
will  ere  long  be  much  used  in  large  occupations,  or  where  labour 
is  scarce.  Let  me  have  a  reaper  that  will  cut  a  good  stout  crop 
of  standing  com,  and  I  will  find  other  means  of  cutting  the  laid. 
I  have  seen  com  so  beaten  down  and  twisted  that  the  scythe  has 
been  obliged  to  give  way  to  the  sickle. 

Dean  and  Dray's  improved  Hussey,  with  tipping-board  and 
skeleton  knife  (very  material  improvements),  appeared  the  most 
manageable,  and  performed  its  work  well :  it  has  this  advantage, 
that  in  cutting  a  stout  crop  you  may  lessen  the  breadth  of  the  cut 
by  keeping  the  horses  a  little  further  from  the  standing  com. 

We  had  also  M*Cormick's  exhibited  by  Garrett. 

The  Automaton  by  Ransome  and  Sims. 

One  by  Mr.  Harke  that  would  not  steer. 

A  French  reaper,  by  Marie  Pierre  A.  F.  Mazier,  of  L'Aigle 
(Ome),  compact  and  worked  by  one  horse.  This  machine  with 
some  improvements  may  become  a  favourite. 

The  side  delivery  of  Bell,  exhibited  by  Crosskill,  is  a  great 
desideratum,  but  requires  too  much  horse-power,  which  might  be 
remedied  by  lessening  the  breadth  of  cut,  without  at  all  lessening 
the  quantity  of  work  done  in  eight  hours  by  2  horses. 

Fowler^s  Draining  Plough  was  subjected  to  a  severe  trial ;  it 
laid  the  tiles  with  admirable  precision.  The  drain  was  opened 
in  several  places,  and  the  remark  of  an  intelligent  farmer  was, 
'^  If  I  stood  by  my  drainers  from  morning  till  night  I  could  not 
get  it  better  done." 

This  plough  has  been  much  improred.  We  were  glad  to  perceive  all 
leasooable  obstacles  overcome,  and  to  testify  by  our  especial  commendation 
asd  the  award  of  a  Silver  Medal  our  high  approval  of  the  implement,  because 
it  proved  its  adiaptatioo  to  drain  land  3  feet  6  inches  deep  with  facility  ;  and 
we  trust  that  its  usefulness  will  soon  be  abundantly  proved  in  every  part  of 
the  kingdom.  The  cost  of  such  deep  draining  at  8  yards  apart  will  be  about 
35«.  per  aere  ;  the  soil  appears  to  move  about  from  2  to  3  feet  on  either  side 
as  the  plough  passes  along.  The  cost  of  the  plough  is  great,  probably  400/.  or 
500/.,   including   the  engine,  which  however  may  be  used  for  other  farm 

^•^  2b  2 


368         Report  on  the  Exhibition  and  Trial  of  Implements 


a  I jLrge  drum. 
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■G  Small  rapC'. 
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^IXiM  DRAINING  AVFABATUS. 


Tiio  engine  A,  a  six-horso,  is  anchored  in  one  corner  of  the  field  to  he 
draii)o«l,  and  usually  on  the  highest  side,  in  a  parallel  line  with  the  hedge,  at 
the  top  of  the  field.  Attached  to  the  engine,  and  turned  by  it  by  meant  of 
cog-gear,  are  two  drums  A  A'  to  which  two  ropes  are  fastened,  as  shown  in 
the  <lra\ving.  These  ropes,  each  600  yards  long,  are  carried  singly  alonfi^  the 
headland,  and  round  the  snatch -blocks  B  B",  fastened  to  the  anchor  C,  set 
opposite  the  line  of  drain  to  be  laid.  The  ropes  are  from  thence  taken  down 
the  fiol«l,  the  larger  one  /  being  carried  round  the  pulley  S  atUched  to  the 
front  of  the  plough  P,  and  the  end  brought  back  to  the  anchor  C.  The 
smaller  rope  G  is  also  run  down  the  field,  and  round  another  sheave  anchored 
at  II,  and  the  end  fastened  to  the  back  of  the  plough  P.  The  plough,  as  will 
be  soon  from  the  drawing,  commences  work  at  the  op|)osite  comer  of  the  Aeld 
to  the  engine.  When  stuck  in  the  ground,  and  ready  for  work,  the  larger 
roi)e/is  wound  up,  and  draws  the  plough  uj)  to  the  anchor  C,  at  the  tame 
time  unwinding  the  rope  G.  When  one  dram  is  completed  the  smaller  roge 
G  is  wound  up  by  the  engine,  and  takes  back  the  plough  to  the  anchor  U, 
^  'lioli  is  the  i)08ition  required  for  the  next  drain,  at  tne  same  time  unwinding 
lie  1*0  pe/.  The  snatch-blocks  B  B'  are  then  moved  to  an  anchor  fixed  at 
he  head  of  the  next  drain,  and  the  same  operation  repeated. 

Attached  to  the  plough  is  a  new  principle  of  adjusting  the  coulter  to  the 
.icqualities  of  the  surface  of  the  land.  The  motion  of  the  front  wheel  of  the 
i)Iou{:h  is  used  for  raising  and  lowering  the  coulter,  and  the  speed  is  regulated 
jy  pa:?sing  this  power  through  a  pair  of  cones,  the  position  of  the  atrap  on 
k\.r^r.  »onci  ^gulating  the  speed,  and  the  proper  position  of  the  strap  on  the 
*"'nt     nd''*"*'*^  '\"  1  "«nd"l"»«  hunqr  up^*"  ^he  plf  "rh,    Theonumng- 
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plough  exhibited  by  Dray  did  not  work ;  the  tube  through  which  the  tiles  were 
dropped  offering  too  great  resistance  in  its  passage  through  the  soil,  though 
worked  only  at  the  depth  of  2  feet«  The  pipes  many  of  them  nearly  stood  on 
end. 

The  trial  of  these  immense  implements  could  not  fail  io  awaken  much 
interest  in  our  minds.  A  small  6-horse  engine  with  comparative  ease  per- 
formed the  work  of  150  horses,  drawing  so  regularly  that  no  oscillation  was 
oboenrable.  <*  Subelt,"  was  our  remark,  *'  this  power  can  be  applied  to  more 
general  purposee^  We  earnestly  commend  this  idea  to  our  engineers  and 
mechanists. 

R.  W.  B. 
J.  C. 

Portable  and  Fixed  Thrashing  Machines. — ^The  recent  improve- 
ments in  these  machines  have  far  outstripped  the  expectations  of 
the  most  sanguine,  and  in  the  short  space  of  three  years  they 
have  attained  a  high  degree  of  perfection. 

Not  long  since  the  farmer  was  satisfied  to  thrash  an  increased 
quantity  of  com  by  the  application  of  steam-power  to  the  old 
thrashing-box.  Soon  he  finds  he  must  have  his  com  partially 
dressed ;  hut  now  he  must  have  it  finished,  sacked,  and  weighed 
for  market. 

For  these  last  improvements  we  are  much  indebted  to  Messrs. 
Clayton  and  Shuttleworth ;  and  here  I  must  remark  that  they  were 
rather  in  advance  of  the  Society,  for  they  brought  out  their 
finishing  machine  at  Lewes  previously  to  a  prize  being  offered. 

Portable  Machines  not  exceeding  Six-Horse  Power,  with  Horse  Works. 


Perfect  Work  reprGsenbed  by 
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The  prize  of  10/.  was  awarded  to  Messrs.  Homsby.  By  the  above  table  it 
will  be  seen  that  the  quality  of  the  work  was  the  same  in  three  machines  in 
this  class.  Mr.  Goucher's,  however,  was  made  to  be  driven  by  three  horses 
only,  but  when  tried  with  that  power  was  a  failure.  Four-horse  power  was 
then  given  it,  and  it  thrashed  very  well.  The  quality  of  the  work  done  by 
Barrett  and  Co.'s  was  also  equal  to  the  prize  machine,  but  the  time  consumed 
was  about  one-third  more,  and  as  theirs  requires  nearly  the  same  number  of 
hands  to  work  it,  the  cost  of  thrashing  with  it  would  be  greater.  It  is,  how- 
ever, unique  in  construction,  of  easy  draught,  and  cheap,  and  in  these  respects 
deserving  commendation.     The  machines  of  Garrett  and  Son,  and  Bansome 


370      Report  on  the  Exhibition  and  Trial  of  Implementt 

and  Sims,  were  exceedingly  well  made ;  and  that  of  Mr.  Maggt  aooi 

for  working  and  very  portable. 

Portable  Theasiiing-Machines  not  exceeding  Eight-Horse  Power,  whk 
Straw-Shaker,  Riddle,  and  Winnower,  that  will  best  prepare  the  Gon  for 
the  finishing  Dressing-Machine  to  be  driven  by  Steam. 
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The  prize  of  20/.  was  awarded  to  Messrs.  Clayton  and  Shuttleworth,  the 
performances  of  whose  machine  were,  on  the  whole,  superior  to  any  other, 
and  its  construction  inferior  to  none.     The  machines  in  this  class  were  many 
of  them  excellent,  and  the  competition  very  close.     With  one  or  two  excep- 
tions the  whole  of  them  separated  the  chavings  from  the  chaff,  and  by  memt 
of  elevators  delivered  the  marketable  com  into  sacks.    Most  had  barley- 
homers,  and  two  dressed  the  com  a  second  time — viz.,  Messrs.  Clayton  and 
Co.'s,   by  means  of  a  second  blower,   and  Messrs.  Garrett's,  by  passing  it 
hrough  a  revolving  wire  cylinder,  into  which  the  makers  have  introduced  a 
(jcrew  division,  which  causes  the  grain  to  pass  over  the  entire  internal  surtee, 
'  great  desideratum,  whereby  the  samples  were  very  much  improved  and  a 
,;ep  gained — that  offitMnruji  the  com  for  market.     This  last  was  fnmiahed 
vith  an  intermediate  shaft,  from  which  the  drum  and  woricing  parte  wef« 
iriven  ;  and  had  it  not  broken  the  corn  and  straw  in  the  trials,  it  would,  froai 
ts  mechanical  improvements,  have  stood  well  for  the  prize.    The  maebine  «if 
kfessrs.  Humphries  was  specially  commended,  as  its  arrangementa  wereuniple, 
ts  draught  light,  and,  with  the  exception  of  damaging  the  barley,  its  perfonai- 
-aces  very  good ;  its  price,  too,  moderate.    Messrs.  Humphries  claini  tne  merit 
,*  i    \t\'tngt  ♦Hn    'bnttlng  ♦rour*'  "o  ♦b"*'  *hA  in^TJCt"**  ^^  one  part  coonienMsta 
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the  other,  and  renders  the  machine  much  more  steady  when  at  woric. 
XI  this  point  the  machine  of  Messrs.  Ranaome  and  Sims  was  superior 
others,  as  the  working  parts  are  rotaiy,  and  vibration  compietelv 
.  The  shaking,  chaving,  and  dressing  were  imperfectly  performed, 
rformanees  of  the  other  machines,  and  the  power  consumed  in  driviing 
irill  be  seen  by  the  tables.  AH  except  the  prize  machines  injured  the 
in  some  degree  for  malting,  and  even  tney  were  not  quite  faultless.  This 
at  to  which  the  Judges  attach  the  utmost  importance,  and  an  which  4ihey 
see  contiderable  amendment.  There  is,  however,  no  class  ef  tarple- 
n  which  so  rapid  and  decided  improvements  have  been  made  as  in  the 
ed  thrashing-machines ;  the  Sodetv  has  great  reason  to  congratdlate 
1  the  results  of  its  recent  prizes,  and  may  reasonably  hope,  at  no  4n|jbRnt 

see  a  portable  thrashing  and  dressing  machine  that  will  perform  iJl  its 
^ns  nearly,  if  not  quite,  equal  to  the  present  fixed  barn-works. 

est  Fixed  Thrashino-Machike  not  exceeding  Eight-Horse  Power^ 
Shaker,  Riddle,  and  Winnower,  that  will  best  prepare  the  Com  for 
cet,  to  be  driTen  by  Steam. 
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Trial  with  100  Sheaves  of  Barley. 
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ihe  prize  of  20/.  there  were  two  competitors  ;  and  the  table  will  show 
c  machine  exhibited  by  Clayton  and  Shuttleworth  was  decidedly  su- 
o  that  of  Garrett  and  Son,  especially  in  the  trial  with  wheat.  The 
as  therefore  awarded  to  it ;  and  too  much  can  scarcely  be  said  in  its 
for  it  is  next  to  impossible  for  a  machine  to  thrash  and  dress  com  in  a 
nanner.  There  was  neither  tail  com  amongst  the  best,  nor  best  com 
t  the  tail ;  and  the  latter  was  again  separated  into  marketable,  chicken 
hites,  seeds,  &c.,  each  delivered  into  sacks  from  separate  spouts. 

OwEW  Wallib. 

Thos.  Scott. 
w  Clo8€j  Bipon, 


ClIAFF-CUTTERS,  &C. 

erous  as  were  the  implements  presented  for  trial  at  Gloucester,  the 
was  far  exceeded  by  those  exhibited  at  the  Lincoln  Meeting.     We 
ICC  our  trials  with  the  Chaff-cutters  worked  by  Hand  Power : — 
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Name. 


>    Compara-    I 
WHRht  j    tlve  Power  I 
of  ChafT :  required  by 
cut.  each 

Machine. 


Priee. 


Remarks. 


Burgess  and  Key 
Garrett  and  Son* 
Carson      .     .     . 
Smith  and  Ashby 
Dray  and  Co. 
Barrett  and  Co.    . 
Lucas  and  Co.     . 
Comes      .     .     . 
Crwskill  .     .     . 
Aansome  and  Sims 
Alcock      .     .     . 


lbs. 
11 

m 

15 
17 
9i 
15 
11 
14 
12 


236-3 
197-8 
141-0 
114-6 
153-6 
128  0 
276«7 
128-0 
18«-1 
132«o 
202-6 


£.  9.   d,  I 

6  10    0  I  Uneven,  but  short. 
too'  Good  work. 

0  ■  Very  roughly  eat. 

0  '        Ditto. 

0  .  Good  work. 

0  ,  Very  good  work. 

0  I  Very  rough  work. 

0     Excellent  work. 

0     Very  irreenlarly  cut. 

0     Very  good  won. 

0  i  Fair  work. 


5  10 
5  10 
7  0 
5  0 
5  10 
4  15 
7    0 

4  15 

5  10 


I 


These  machines  \fv'ere  each  worked  four  minutes.  The  prize  we  awarded 
to  Mr.  Corncsof  Barbidgc,  his  machine  maintaining  its  well-earned  reputation. 

Chaff-cutters  worked  by  Steam  Power, — ^I'he  undermentioned  being  new 
each  other  in  the  first  trial,  we  considered  it  necessary  to  give  them  a  second. 


Name. 

Weight 

ofCniaiT 

Cut. 

Compara- 
tive Power 
required  by 
each 

Machine. 

Price. 

Remarks. 

Barrett  and  Co 

Comes 

Garrett  and  Son 

Dray  and  Co.       .     •     •     •     ■ 

Ib^ 

5i'i 

63* 

401 
2»9 
3G9 

£.   s,d. 
15    0  0 

14  0  0 

15  0  0 

Very  good  work. 
Excellont  work. 
Vcrv  good  work. 
(Choked   in  trial  thioogl.  t^ 
X    carelessness  of  the  feedei. 

These  machines  were  each  worked  two  minutes.  We  awarded  the  prize  to 
Mr.  Comes,  and  consider  comments  totally  uncalled  for  with  resjMiCt  to  these 
implements. 

Gnndiiig  Mills, — Each  mill  was  worked  for  five  minutes.  The  results  as 
follows : — 


We  awarded  the  prize  to  Messrs.  Clayton  and  Shuttlewortb. 

LissKED  AND  Oat  Crushers. 
There  is  no  greater  economy  than  crushing  com,  particularly  for  old  and 
young  horses. 
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LinRved. 

Power   1; 
ui«ed.    , 

1, 

1 

Crushini; 

7  lbs.  or 
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Reniarks. 

m.    8. 

! 

m.  8. 

£.   s,  d. 

Garrett  and  Son   .... 

7    45 

24*33  li 

2  m 

2-54 

11  10  0 

Stanley       

3    46 

17-49  jl 

2    13 

3-83 

13  12  0 

Turner  and  Co 

5      0 

9-23  Ij 
15-67    ' 

83 

2-86 

11  11  0 

Wootls 

7    25 
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2-49 

11  11  0 

Ransome  and  Sims    .     .     . 
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irarded  the  prize  to  Messrs.  Turner  and  Co.,  of  Ipswich.  All  these 
I  did  good  work ;  and  we  thought  that  of  Mr.  Stanley  worthy  of  com- 
>n. 

Crushers  fob  every  variety  of  Cake. 


Nmnae. 


arrett  and  Son 
lomsby  and  Son  , 


Qnantitv 
Crushed. 


lbs. 
41 


41 
30 


Time. 


75 
35 
98 
57 


Power 
used. 


Price. 


£.  s,  d. 

11    0    0 


Remarks. 


C  Sheep 
t  Bullocks 
(Sheep 
I  Bullocks 


vrardcd  the  prize  to  Messrs.  Garrett  and  Son.     With  regard  to  the 
shers    for    taud-power,    we    higlily  commended    Mr,   Nicholson^s 

3. 

Turnip-Cctters. 


*«ame. 

Num"ber 
of  Revo- 
lutions. 

Quantity 

of  Roots 

Cut. 

Compara- 
tive 
Power. 

Price. 

Remarks. 

andSinu  .     . 
a     .     .     .     . 

{  f. 
{  \l 

2S 
28 
28 
28 
28 
28 
28 

95  I 

158  y 
lis  7 

212  / 
68   I 
96} 

£.  s.   d. 
5  10    0 

4  10    0 

5  10    0 

5  10    0 

(  Bullocks. 
)  Sheep. 
Bullocks  and  Sheep, 
i  Sheep. 
>  BuUocks. 
5  Bi.Uoiks. 
I  Sheep. 

>rizc  we  awarded  to  Mr.  Samuelson  of  Banbury.  We  also  commended 
"  Moody's  Machine."  A  turnip-cutter  of  Mr.  Pierce,  attached  to  a 
rrow  for  the  convenience  of  cutting  in  the  field  or  for  home-feeding 
:,  we  commended. 

Hand  Pulping  Machines. 


Name. 

Price. 

Remarks. 

ind  Bishop      •     .     . 
I'ndSon     !     !     !     ! 

£.  $.    d. 

4  10    U 

5  10    0 
3  10    0 

11  11     0 

Sliced  the  rooU. 

Sliced  the  roots  finer  than  the  above. 

Slired  the  roots. 

Roots  well  broken,  but  not  a  perfect  pulp. 

varded  Phillii^'s  machine  the  prize,  but  consider  there  is  still  room  for 
nent. 

Eone  Mills. 


Name. 


;ros»kill     . 
'omes',     • 


-H3Er«~-^'-- 


Remarks. 


T 


3'40 


lOi 


44 


£, 
45 


Excellent  work. 
Failed  to  work. 


icarded  the  prize  to  Messrs.  Crosskill's  eccentric  mill,  which  reduced 
bones  nearly  to  powder. 
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Ft. AX  Mill. 

Ransoxne  and  Sims. 

Flax  Machine, — ^Tbis  machine  removes  the  objectian  tbit 
exists  amongst  farmers  to  the  cultivation  of  flax,  as  it  brings  the 
fibre  into  a  marketable  condition,  without  the  troublesome  prooeM 
of  retting  and  hand-scutching :  it  was  driven  by  steam,  and  re- 
quired but  one-horse  power  to  work  it. 

We  had  onl  v  one  machine  to  try  for  the  purpose  of  breaking  flax  tnd  M|il- 
rating  the  seed  and  fibre  from  the  straw  as  soon  as  harvested.  We  consderit 
capable  of  effecting  those  oi>jects  without  steepine.  We  weighed  cot  7  Ibi.  of 
straw,  which  produced  4f  lbs.  of  rough  flax  for  the  scutching  machine.  Ate 
the  process  of  scutching  we  had  2  lbs.  9  oz.  of  marketable  flax  and  tow ;  1  ft* 
of  the  ibrmcr,  and  1  lb.  9  oz.  of  the  latter :  on  the  above  grounds  we  had  M 
hesitation  in  awarding  it  a  medal. 

Jambs  Haix  Naiaxb. 
H.  B.  Galdwxui. 


Stea^i-Engines. 


The  advantage  of  steam  upon  a  farm  is  incalculable.  It  g^ves 
speed  to  everything  connected  with  it,  smartens  the  intelligent 
labourer,  assists  the  hard-working,  and  keeps  the  lazy  man  to  Ids 
work.     It  enforces  regularity,  and  compels  punctuality. 

The  question  whether  fixed  or  moveable  power  is  most  adTsn* 
tageous  depends  upon  circumstances ;  but  this  I  would  strongly 
impress — the  great  importance  of  plenty  ofpoioer. 

Our  portable  engines  had  become  too  refined,  and  the  Society 
was  obliged  to  make  such  regulations  as  ensured  simplicity  erf 
construction  and  easiness  of  access  to  their  different  parts.  These 
objec^ts  have  been  attained,  without  lessening  the  quality  or 
quantity  of  the  work  performed,  as  will  appear  by  the  Report  of 
5lr.  Amos. 

In  making  our  trials  and  comparisons  we  have  kept  strictly  in  view  tiM 
conditions  laid  down  by  the  Council  in  their  instructions  to  exhibitors  and 
judges,  and  were  glad  to  find  that  the  engines  were  in  general  oonaidenbly 
simplified  in  their  arrangements  and  the  workmanship  improved  over  last  yesr. 

The  Tables  on  p.  375  contain  the  results  of  the  several  engines  toted. 

Wc  have  to  express  our  orrcat  gratification  at  the  very  complete  arrangementi 
which  were  made  by  the  Consulting  Engineer  to  the  Society  for  oonduetiag 
these  tests,  both  as  to  tlie  improvement  in  the  construction  and  eerttinty  in 
the  breaks,  and  the  general  arrangements  for  changing  the  trials  from 
engine  to  another,  by  which  the  time  occupied  was  very  materially  i  ' 
and  the  results  more  satisfactory. 
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Name. 


No.  of 
Hone- 


Prietper 
Hone-povei 


Time  of 
getting  np 

StflMB. 


OnlOm- 
'awned  aer 
Hone-p 


KMpoirer  . 


■nsby  and  Co.  • 
MMne  aod  Sims  • 
fton  and  Shattleworth 
rett  and  Son*  • 
cford  and  Sons  • 
mealuulSons  • 
chin  .  .  •  • 
ipson  .... 
fistop  •     •     •     • 

OTklU.       .       .       . 

rt  and  Son  .  • 
ike  ...  • 
rgets  and  Key     . 


8 
7 
6 
6 

4 
5 
6 
7 
7 
6 

8 
6 


£.    «. 

31  17 

32  17 
36  13 
39  0 
47  10 
38    0 

35  16 
31  8 
25    0 

36  18 


6 

4 

4 
0 
0 
0 
8 
7 
0 
4 


Ibf. 
4*55 
5-1 
6*19 
6-62 
6-42 
8-46 
8-55 
12-28 
13-28 
13«5 
Trial  fiuled  in  oonflequeooe  of 
I  (imperfectioDs  in  driving  poUey* 

{Trial    fiuled,  owing    to  the 
breaking  of  the  joint  of  slide 
jacket  in  transit. 
Trial  not  commenced,  the  regulations  of  tiie  Society 
not  being  complied  with. 


40 

61i 

39 

48 

33 

39 

42 

47 

42 

88 


28     2     6 


35     0     0 


Fixed  Ekoixes. 


Name. 


Kansome  and  Sims       .     . 
William  Dray  and  Co. 
Clayton  and  Sbuttleworth 
Tux  ford  and  Sons . 
Turner  and  Co.     •     •     . 
Garrett  and  Son     .     .     . 


Wo.  of 
Hocee- 
power. 


Price  per 
lIoTM-power. 


£.  i. 

24  7 

27  10 

I  29  3 

I  29  3 

I  30  0 

I  26  5 


CoalCoB- 
•umed  per 
HotM-powa 

per  Hoar. 


lb«. 
6-15 
7*84 
8*94 
9'13 
10-25 
12-74 


Wm.  Owkk. 
John  V.  Gooch. 


DRlLLa 

'be  drills  exhibited  at  this  Meeting  were  numerous,  and  though  present- 
no  striking  novelty  in  construction,  several  improvements  had  been  made 
mall  details  by  which  their  efficiency  was  increased  without  addmg  to  their 
plexity,  or  increasing  their  cost. 

'rize  5. — For  the  best  drill  for  general  purposes  there  were  five  competitors ; 
competition  was  mainly  between  Messrs.  Homsby  and  Son  and  Mesvs. 
rett ;  the  performance  of  both  drills  was  so  good  in  all  respects  that  it  was 
cult  to  decide  upon  their  comparative  merits.  The  construction  of  Messrs. 
Tisby's  drill  was  considered  the  roost  substantial,  and  to  them  the  prize  was 
rded. 
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Prize  6. — For  the  best  corn  and  seed  drill  five  were  selected  for  trial ;  the 
prize  was  awarded  to  Messrs.  Homsby  and  Bon,  although  in  this  class  Merni, 
Garrett  were  powerful  competitors. 

Prize  7. — For  the  best  and  most  economical  corn-drill  for  small  occapationi 
there  were  four  competitors ;  the  prize  was  awarded  to  Messrs.  Smyth  ind 
Sons,  theirs  being  deemed  the  best  drill,  quality  and  price  conridered. 

Prize  8. — For  the  best  and  most  economical  small-occupation  seed  ind 
manure  drill  for  flat  or  ridged  work  there  were  five  competitors. 

Prize  9.— For  the  best  turnip-drill  on  the  flat  with  manure.  Mem. 
Ilornsby  and  Son  carried  the  prize  against  six  competitor^  although  Mem. 
Garrett  again  came  in  the  closest  comi)etition.  These  two  drills  were  veir 
superior;  the  delivering  and  covering  of  manure  was  perfect;  andthoueh 
tried  with  manure  in  a  rough  and  damp  state,  the  moveable  front  to  the 
manure-box  prevented  the  smallest  lodgment  of  manure. 

Prize  10. — Messrs.  Hornsby  and  Son  also  obtained  the  prize  for  the  belt 
tuniip-drill  on  the  ridge,  with  manure,  against  three  competitors;  altlioogh 
the  drill  exhibited  by  Messrs.  Garrett  in  this  class  deserves  the  highest  com- 
mendation. 

Prize  11. — The  prize  for  the  best  liquid-manure  or  water-drill  was  awankd 
to  Mr.  Hugh  Carson,  which  was  most  efficient  in  its  work.  The  drill  ex- 
hibited by  Messrs.  Tasker  and  Fowlc  also  performed  well.  But  the  leptnte 
arrangement  for  drilling  water,  seed,  and  manure  from  distinct  compartnents 
was  not  so  much  approved  of. 

Prize  12. — For  the  best  manure- distributor  the  prize  was  awarded  to  Mr. 
Thomas  Chambers  against  four  competitors.  This  is  a  new  implement,  the 
invention  of  a  tenant-farmer.  It  is  unquestionably  the  best  machine  vet 
known  for  distributing  highly-concentrated  manures  in  small  quantities.  The 
machine  is  of  easy  draught,  simple  in  construction,  not  liable  to  deraogemeot, 
and  capable  of  delivering  with  accuracy,  and  distributing  evenly,  as  smeil  t 
quantity  of  manure  as  3  bushels  per  acre. 

J.  Dbuce. 
Thos.  UusKnraoy. 

Tlie  Waier^drill  appears  to  be  making  its  way  in  public  estima- 
tion. I  have  heard  of  good  results  from  its  use  this  season,  paitico- 
larly  in  bringing  the  mangold-wurzel  to  the  hoe. 

Manure  Distributors. — The  use  of  manures  for  top-dressing 
has  become  so  important  a  feature  in  the  cultivation  of  land,  more 
particularly  in  the  light  and  chalk  districts,  that  the  means  of 
distributing,  evenly  and  regularly,  so  small  a  quantity  as  from  3 
to  5  bushels  per  acre,  has  been  anxiously  looked  for  by  the  Norfolk 
and  AVold  farmer.  I  do  not  overstate  when  I  say  that  from 
1000  to  1200  tons  of  nitrate  of  soda,  3000  tons  of  Peruvian  guano, 
6000  tons  of  superphosphate,  in  addition  to  rape-cake  and  other 
manures,  were  consumed,  principally  in  West  Norfolk,  last  year. 
No  wonder  then  that,  of  the  four  manure-distributors  that  were 
exhibited,  three  came  from  that  district. 

The  prize  machine  by  Mr.  Chambers,  the  ingenious  son  of  a 
tenant  farmer,  distributed  at  the  rate  of  3  bushels  per  acre  with 
great  regularity. 
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Miscellaneous,  &c. 

:   Miscellaneous  department  embraced  a  variety  of  improved  and  useful 
ties  whicdi  can  only  be  appreciated  by  a  reference  to  the  catalogue. 
he  first    trial  of  articles  for  which  premiums  were  offered   was  in  the 
ms.     Of  these  there  were  five  selected  for  trial.    The  following  tabular 
ti  will  show  the  result : — 


Name  of  Exhibitor. 


Hancock  .  . 
Burgess  and  Key 
Dray  and  Co.  . 
Pearce  .  .  . 
T.  and  E.  Ransome 


Quantity      Time  in    |    Weight 
of  Cream  I  producing    of  Butter 
to  each    !  Butter  in    from  each 
Churn,    i  Minutes.       Churn. 


Quarts. 
3 
3 
8 

1 


0-37 
0-19 
0-22 
0*40 
0-36 


lbs.  ox. 
2     2 

2  11 

3  2 
0  12 
3     2^ 


Price. 


£.   s.  d. 

2     2  0 

2     2  0 

2     0  0 

1  13  0 

2  2  0 


The  Judges,  not  being  able  to  award  the  premium  satisfactorily,  withheld  it 
'  several  reasons.  The  chum  producing  the  largest  quantity  of  butter, 
1  in  nearly  the  least  time,  did  not  produce  the  best  ;  while  the  contrary 
m  the  fact  in  other  instances.  This  was  owing  to  the  difference  in  the 
loont  of  manipulation  given  to  the  butter  after  churning.  The  buttermilk 
naining  in  the  butter  gave  it  additional  weight,  but  did  not  improve  the 
ality,  while  it  was  clear  the  best  butter  in  the  trial  was  the  least  in  quan- 

,  and  not  that  produced  in  the  least  time. 

n  justice  to  Hancock  (the  principle  of  whose  chum  is  better  adapted  for 
ge  than  small  quantities)  it  is  only  right  to  state,  that  in  the  Gloucester 
al  of  last  year,  owing  to  a  misprint,  his  churn  did  not  look  so  well  in  the 
)ular  statement  as  it  ought  to  have  done  ;  instead  of  eight  quarts  of  cream, 
given,  he  had  only  four. 


5; 


Drain-  2\le  Machines, 

There  were  four  competitors,  the  principle  of  each  machine  nearly  the 
ne,  differing  only  in  working  details.  In  each  the  tiles  were  of  the  same 
e,  having  been  made  by  a  2-inch  button,  with  external  diameter  of  2}  inches. 


Nanu. 

1 

i 

II 

8 

o 

II 

1 
II 

1 

^5 

ii 

Prii*. 

^5 

1% 

II 

H 

Ih 

11 

Ifas, 

£.  t. 

utos  fr  K.PJ      -    > 

1.14 

\m 

111 

& 

li 

m 

4« 

U\ 

tm 

17  17 

SSheaA    ■     '.    *.    " 

Y6k 

leo 

17 

h 

2 

230 

14 

^94 

if9 

m  u 

13* 

160 

1*4 

b 

H 

227 

34 

3096 

450 

21     0 

■miti^e       ...    * 

Withdrawn. 
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Com-Dresiing  Machines. 

Since  the  introduction  of  the  combined  tteam-thTaihing  sad  draMf 
machines  into  nearly  general  use,  Bcreenin|^,  blowing,  and  finidbiDg  are  the 
most  important  operations  in  a  corn-dressing  machine.  The  llraiM|]ai«lioi 
of  the  corn  fVom  the  chaff  and  poise  (usually  called  roughing)  having  alred|f 
been  accomplished  by  steam,  it  only  remains  to  finish  the  work  and  iBiki 
the  com  ready  for  market.  Itoughing  is  therefore  only  of  a  lecondaiy  cb- 
racter. 

There  were  19  machines  entered  for  trial,  the  greater  part  being  withdian 
after  tlie  first  work  of  roughing,  so  that  it  will  only  be  necenuy  to  giTe  tbe 
trials  of  a  few,  the  result  of  which  fairly  established  Messrs.  Homtby^s  H-^ 
to  the  premium. 


II 

« 

|s| 

1 

Name. 

§8 

1 
i 

tl 

FHec. 

Iba. 

ll». 

Iba. 

Iba. 

lbs. 

£.  9.   4, 

Garrett  and  Son   .... 

15 

10 

36 

3bi 

13* 

8  18   • 

SimpMn 

Hi 

36 

65 

151 

29 

12    0    0 

Homsby  and  Son  .... 

15 

13 

60 

173* 

T 

13  18   0 

Tayl« 

Hi 

10 

36 

97 

8    0    8; 

Lucu  and  Wright     .    .    . 

9i 

31 

26 

83 

18 

8    0    8: 

ReviU 

14 

29 

90 

206« 

2S 

8    8    8 

Nidiolson 

11 

Hi 

56 

H7* 

8 

8    8    8 

Pridmore 

17 

181 

49 

I40i 

12 

13  10    0 

Wilaon 

7i 

26 

31 

96 

5i 

8  10    0 

Medals.  ' 

With  regard  to  the  prize  No.  32,  **  for  the  invention  of  any  new  imple- 
ment," &c.,  the  Judges  of  the  Miscellaneous  venture  respectfully  to  call  the 
attention  of  the  Council  to  the  claims  of  Mr.  Baike,  for  his  newly-invented 
hrrak  for  testing  the  power  of  fixed  or  portable  steam-engines.  The  Judges, 
therefore,  guided  by  the  consulting  and  other  practical  engineers,  dedre  to 
recommend  the  claims  of  Mr.  Balke  to  a  silver  medal  for  his  invention. 

T.  JspHsoir  RowxjET. 
William  Tikball,* 


A  glanceat  the  yard  showed  clearly  a  general  improvement  in  the  construe* 
tion  and  workmanship  of  the  implements.  Makers  are  availing  themselves  of 
the  use  of  improved  tools  in  their  workshops,  and  are  enabled  to  turnout  better 
work  :  this  appeared  very  forcibly  in  the  stands  of  some  of  the  smaller 
exhibitors,  showing  that  they  are  last  <<  treading  on  the  heels"  of  the  larger 
ones. 

With  reference  to  stcam-enpinos,  the  omission  of  cx])ansion-slide8  and 
:%.iieral  simplification  of  parts,  us  recommended  by  the  Society,  has  proved 
-vivantageous,  the  consumption  of  fuel  in  the  prize  engine  of  tnis  year  being 
ery  little  greater  than  in  that  of  last  year ;  some  simplification  may  poaubly 
>e  adopted  in  portable  thrashing-machines  with  equal  advantage;  a  leal 
•«*nbrous  implement  of  this  kind  is  desirable, 
krv^onf   hf   »n'  ^'*;«»q  #>y Vi'*^»fofi  a*  ♦hi«  Mee^^DflT  ma^  ***  "mentioned  Davey's 
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Otfc  BMehinery^  exhibited  hj  Bansome  and  Sims,  as  a  higlily  ingenious  com- 
Unalioo,  and  one  that  nronuses  to  be  eminently  useful. 

Ranaoine  and  Sims  thrashing-machine  exhibited,  haying  all  the  motions 
mfkuy^  would  appear  to  be  a  step  in  the  right  direction. 

Ganrett's  wrought-iron  dran  is  a  wdk-made  artide. 

HortoD  and  Kendriek'a  flue-boiler,  as  applied  to  Garreif  s  portable  engine, 
ia  a  noTelty ;  time  alone  can  determine  whether  it  will  be  duraUe  :  the  con- 
atmctMHi  of  the  fire-box  gives  increased  heating  surface,  and  probably  this 
ire-boK,  in  coonection  with  tubes  in  the  usual  manner,  would  form  a  better 
Mler. 

The  new  arrangement  ibr  admitting  the  public  to  the  Trial  Yard  has,  in  mjr 
opinioB^  been  no  impediment  to  the  transactioa  of  business,  and  doubtless  many 
sdentinc  and  intelligent  visitors  have  been  gratified  with  the  opportunity  of 
b^g  present  during  the  experiments. 

The  mereased  faciKties  given  by  the  Council  for  condocting  the  experiments 
were  attended  with  the  best  results,  and  must  have  greatly  lessened  the  labours 
of  the  Judges.  More  mav  be  accomplished  by  increased  fiEicilities,  if  the 
"    '        irill  alio 


of  the  Society  will  allow  of  it. 

C.  E.  Amos. 
Grove y  Bottihtaark,  11th  September,  1854. 


I  cannot  close  this  Report  without  suggesting  to  the  Council 
that  a  letter  of  thanks  should  be  written  to  Messrs.  Ransome 
and  Sims  for  the  use  of  the  break  invented  by  Mr.  Balke^  and 
placed  bj  them  at  the  disposal  of  the  Society.  I  should  be 
most  happy  to  second  the  recommendation  of  the  Judges  to 
award  a  Medal  to  Mr.  Balke,  were  it  not  against  the  regulation 
No.  8  in  the  prize-list ;  but  I  would  strongly  reccmimend  that 
some  notice  should  be  taken  by  the  Council  of  so  valuable  an 
invention.  This  admirable  invention  is  self-acting,  and  registers 
the  power  of  fixed  and  portable  engines  at  different  velocities. 
It  had  also  the  rare  merit  of  giving  satisfaction  to  the  Judges, 
as  well  as  to  the  successful  and  unsuccessful  exhibitors. 

A.  Hamond. 


XIII. — Report  on  the  Exhibition  of  Live  Stock  at  the  Lincoln 
Meeting  of  the  Society ^  1854.     By  Charles  Barnett. 

hn  making  our  Report,  as  stewards,  of  cattle,  horses,  sheep,  pigs, 
and  poultry,  we  have,  aided  by  the  opinions  of  the  Judges,  which 
they  have  kindly  afforded  us,  endeavoured  to  come  to  as  correct 
conclusions  as  lie  in  our  power,  as  to  the  merit  of  the  exhibition, 
compared  with  former  years,  both  as  to  the  quality  and  number 
of  the  animals  exhibited. 

We  have  no  hesitation  in  stating,  that  it  has  been,  if  not  the 
best  and  most  successful  meeting  the  Society  has  ever  held,  cer- 
tainly very  far  beyond  an  average  one,  and  well  calculated  to 
advance  the   character  of  the  Society  in  the  estimation  of  the 
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public.  No  doubt  this  was  to  be  expected  from  the  locality  in 
which  the  meeting  was  held,  and  from  the  liberal  and  spirited 
conduct  of  the  Mayor  of  Lincoln,  and  the  exertions  of  the  load 
committee,  and  their  indefatigable  chairman. 

In  alluding  to  the  various  classes,  we  shall  of  course  follow 
them  as  placed  in  the  catalogue. 

Short-horns, — Class  1  must  certainly  be  called  good;  at  the 
same  time  we  may  observe,  that  we  should  have  liked  to  have 
seen  a  few  more  bulls  of  first-rate  pretensions. 

Class  2.  Very  considerable  merit :  so  many  good  animali 
have  rarely  been  exhibited. 

Class  3.  Did  not  come  up  to  our  expectations,  and,  beyond  tbe 
prize,  and  one  or  two  other  calves,  did  not  possess  much  merit 

Class  4.  Of  this  class  it  is  impossible  to  speak  in  too  high 
terms  ;  indeed  all  the  best  judges  in  the  yard  allowed  they  never 
had  seen  so  superior  a  class  of  cows  at  any  exhibition.  It  would 
be  beyond  the  limits  of  this  article  to  particularise  many, 
although  deserving.  In  the  two  prize-cows  it  would  indeed  be 
difficult  to  find  a  fault ;  but  had  "  Lady  Barrington  the  Eighth," 
the  property  of  Mr.  J.  S.  Tangueray,  been  in  equal  condition 
(which  her  having  calved  only  a  very  short  time  prevented),  the 
judges  would  have  had  a  still  more  difficult  task  to  perform. 

Class  5.  Was  much  commended ;  and  many  of  the  heifen, 
besides  those  that  obtained  premiums,  will  make  superior  cows, 
particularly  those  belonging  to  Lord  Feversham  and  Mr.  Stratton. 

Class  6.  A  very  promising  lot  of  heifers,  and  clearly  prove 
that  the  short-boms  are  not  degenerating. 

Herefords. — Very  few  in  number,  only  nineteen  being  ex- 
hibited, including  the  six  classes  ;  but  certainly  the  quality  of 
almost  all  was  very  superior. 

Devons. — Quite  an  average  both  in  number  and  quality  ;  and 
those  exhibited  by  Mr.  G.  Turner,  of  which  several  took  pre- 
miums, evinced  very  marked  type  of  the  pure  North  Devon. 
Classes  4  and  6  desei-ved,  and  received,  particular  attention,  and 
were  very  much  admired. 

Other  Breeds. — Except  a  few  long-horns,  none  were  deserving 
of  notice ;  and  we  venture  to  suggest  to  the  Council,  whether  it 
is  expedient  to  continue  this  class. 

Horses, — Class  1.  Entry  larger  than  usual;  about  half  the 
jlass  very  superior  animals,  and  the  judges  had  great  difficalty 
n  deciding — these  horses  combined  so  much  size,  bone,  and 
nuscle,  with  great  activity,  which  is  perfection  in  the  agiicul- 
;ural  horse. 

Class  2.  Tlie  young  stallions  also  showed  great  promise,  being 
exceedingly  p/^w'»'-^'il.  and  Ulroiy  to  c^me  out  first-rate  horses 
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Class  3.  Also  very  good. 

Class  4.  We  consider  inferior  to  the  cart-horse  classes, 
Ithough  some  useful  animals  amongst  them;  and  "Little 
rim,"  had  he  had  rather  less  weight  at  the  point  of  the 
hoaldery  would  have  been  nearly  perfection  as  a  roadster  or 
lackney. 

Class  5.  A  large  entry,  but  not  quite  as  good  as  might  have 
)een  expected. 

Class  6.  Quite  made  up  for  the  deficiency  in  Class  5,  and 
«rere  most  superior  fillies,  commended  generally  by  the  judges, 
ind  very  much  admired  by  the  public.  The  filly  that  took  the 
first  premium,  belonging  to  Mr.  Barthropp,  was  nearly  perfection. 

We  must  now  more  particularly  allude  to  the  special  prizes 
^flFered  by  the  spirited  and  munificent  mayor  of  Lincoln,  J.  S. 
Tweed,  Esq.,  and  admirably  adapted  for  the  locality,  where 
some  of  the  best  hunters  are  not  only  bred,  but  afterwards  cross 
the  country,  following  t^best  of  packs  of  fox-hounds,  those  of 
Lord  Yarborough,  Lord  nenry  Bentinck,  and  the  South  Wold. 

The  stallions  a  good  class,  and  several  of  the  horses  well  cal- 
culated for  the  sires  of  hunters. 

Class  2.  Hunting  geldings  and  fillies ;  there  were  several  of 
B^eat  promise,  and  we  have  no  doubt  will  make  superior  hunters. 
Bind  adapted  to  different  countries.  It  was  very  interesting  to 
bear  the  remarks  of  various  sportsmen  who  looked  them  over ; 
auad  we  could  not  but  observe  that  their  opinions  depended  much 
apon  the  hunting  country  they  were  accustomed  to,  the  grass- 
country  men  preferring  the  taller  horse  ;  those  from  the  ploughs, 
or  provincials,  the  more  compact,  short-legged  animal ;  so  good 
was  the  class,  that  all  tastes  could  be  pleased. 

Sheep, — Improved  Lincolns. — Most  of  the  sheep  in  this  class 
were  very  good,  showing  a  decided  improvement  over  the  heavy 
Lincolns  of  former  days,  noted  only  for  their  great  weight  and 
loose  fat.  We,  however,  think  that  some  improvement  might 
still  be  made,  particularly  in  their  legs  of  mutton, 

Cotswolds. — ^The  whole  of  the  sheep  exhibited  in  these  classes 
were  extraordinarily  good,  especially  the  tups,  some  of  which, 
notwithstanding  their  enormous  weight,  were  nearly  equal  in 
quality  to  Leicesters ;  and  we  have  no  doubt  this  breed  will 
become  much  more  general. 

South  Downs. — The  numbers  in  this  class  were  not  so  great  as 
usual ;  but,  considering  the  district,  and  the  circumstance  of  Mr. 
Jonas  Webb  not  exhibiting  (and  certainly  his  splendid  South 
Downs  were  much  missed),  as  many  were  shown  as  could  well 
be  expected,  and  some  few  of  very  good  quality  and  symmetry. 

Leicesters. — These  sheep  were  of  very  superior  quality,  as 
might  be  expected,  the  show  being  held  in  the  neighbourhood 
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of  so  many  first-rate  breeders.    The  tups  were  particularly  de- 
serving of  notice  for  their  weight  and  quality. 

Pigs. — The  Small  Breed  was  a  very  numerous  dass,  and  in- 
cluded some  very  perfect  animals  of  different  sorts. 

The  Large  Breed. — ^These  animals  may  be  termed  the  wodflerof 
the  show  ;  some  of  them  being  of  immense  size,  yet  of  good  quali^. 

The  stewards  much  regret  having  to  call  the  attention  of  the 
G)uncil  to  the  tricks  attempted  by  some  of  the  exhibiton  of 
pigs,  by  breaking  off  their  teeth,  then  filing  them  up  to  a  ihaip 
point,  thereby  deceiving  a  casual  observer,  and  enabling  them  to 
enter  their  pigs  as  many  months  younger  than  they  really  are. 
After  the  judges  had  finished  their  inspection,  the  stewards  re- 
quested Professor  Simonds  to  examine  all  the  pigs  to  which 
prizes  had  been  awarded  to  ascertain  their  ages ;  when  to  grois 
a  case  of  fraud  was  discovered,  that  the  stewards  disqualified  one 
pig,  and  caused  the  judges'  award  to  be  amended. 

We  beg,  in  conclusion  of  our  remarks  upon  the  pig  classes,  to 
suggest  to  the  Council,  that  we  thinkJhi  improved  classificatioa 
might  be  made :  merely  distinguishing  them  as  large  and  small 
breeds  does  not  meet  all  that  is  required. 

The  Poultry. — The  exhibition  was  numerous,  but  not  so  ex- 
cellent as  was  expected ;  and  with  the  exception  of  the  Dorking 
classes,  in  which  some  superior  and  useful  birds  were  shown,  no 
very  particular  merit  existed,  except  in  one  or  two  pens  of  gee«e 
and  ducks  ;  perhaps  the  season  of  the  year  may  account  for  this 
deficiency.  The  stewards  do  not  wish  to  unnecessarily  detract  * 
from  the  merits  of  the  poultry  exhibition,  as  they  think  it  very 
attractive  and  useful. 

Tlie  stewards  cannot  bring  this  Report  to  a  conclusion  without 
expressing  their  great  regret  at  the  absence  of  Mr.  Pusey,  the 
president  of  the  year,  who,  for  obvious  reasons,  was  so  peculiarly 
adapted  to  preside  at  Lincoln. 

They  also  wish  to  signify  the  obligation  they  feel  under  to 
Mr.  Brandreth  Gibbs,  the  director  of*  the  yard,  for  his  willing 
^nd  able  co-operation  at  all  times  during  the  meeting. 

Comparative  Summary  of  the  Gloucester  and  Lincoln  Meeting. 


ii 

i 

i 

1 

^1 

% 
i 

1 

1 

!|| 

1 

1 

^ 

il 

B 

1 

iloucpstor 

75 

43 

S£ 

17 

bti 

144 

im 

lai 

e& 

!  sa 

in 

912  1 

.. 

1*1 

.« 

1t.f<..1n 

ni 

19 

3a 

17 

im 

m* 

ic: 

113 

- 

77 

1£ 

15:^ 

Wh 
^^m. 

•> 

11 

Of 

S<.mo  «.-ril' Tid  fi.T  SiKJcial  Prizes. 


«iw .  ^«v  r-.'  V  '^Tiect. 


(    883    ) 

XIV. —  On  Parturient  Fever  in  JEwes^  ^^  Giddiness  accompanying 
Parturition*^^     By  Isaac  Seaman. 

pRi2E  Essay.  ^ 

Parturient  fever  in  ewes  ("giddiness  accompanying  parturi- 
tion*') forms  a  very  interesting  and  important' subject  for 
investigation,  with  the  true  nature  of  which  the  shepherd  and 
flockmaster  cannot  be  too  well  acquainted.  Of  the  value  of 
purely  physiological  knowledge,  as  assisting  the  practical 
breeder,  there  can  be  jio  doubt,  for  in  proportion  as  he  is  pos- 
sessed of  that  knowledge  so  will  mortality  in  his  flock  decrease 
from  endemic  and  epizootic  diseases. 

The  term  "  giddiness  "  signifies  stupor,  sleepiness,  delirium  ; 
and  is  universally  applied  by  shepherds  and  flockmasters  to 
sheep  suffering  from  hydatids,  or  water  in  the  brain.  Now,  that 
we  may  distinguish  this  so-called  giddiness  accompanying  par- 
turition in  ewes  from  other  diseases  bearing  the  same  name,  I 
propose  to  call  it  parturient  fever ;  **  for  in  calling  different 
ailments  by  the  same  name,"  as  observed  by  an  eminent  writer 
on  Influenza  in  Horses,  "  our  description  of  diseases  becomes 
involved  in  obscurity ;  we  never  agree  as  to  the  treatment,  and 
investigation  into  their  characters  becomes  more  difficult  than 
nature  intended."  I  call  it  parturient  fever  because  fever  it 
really  is,  as  the  appearances  before  and  after  death  will  show ; 
and  it  does  not  affect  the  ewe  at  any  other  time  than  shortly 
before  and  after  lambing  (parturition). 

On  undertaking  to  prepare  this  Essay  I  consulted  many 
eminent  and  extensive  breeders  in  the  counties  of  Cambridge^ 
shire  and  Essex  for  the  result  of  their  experience  in  sheep- 
breeding  ;  also  for  their  opinions  as  to  cause  and  effects,  pre- 
vention and  cure,  of  parturient  fever :  and  to  these  gentlemen  I 
feel  highly  indebted  for  their  kindness  in  furnishing  me  with 
much  practical  and  valuable  information.  I  have  also  been 
much  assisted  by  notes  of  observation,  collected  by  myself,  of 
the  genferal  character  of  the  disease,  as  it  affected  many  flocks 
during  the  lambing  seasons  of  1852-53.  It  was  then  that  I  had 
an  opportunity  of  witnessing  the  disease  in  all  its  stages,  and  of 
examining  many  bodies  after  death;  and  statistics,  so  far  as 
ascejtained  from  these  sources,  tend  to  demonstrate  that  the 
breeder  owes  his  success  or  non-success  to  his  own  peculiar 
management,  that  management  being  in  accordance  or  at  variance 
with  the  laws  that  govern  the  operations  of  the  organs  of  repro- 
duction during  the  latter  stages  of  gestation.  It  is  not  mere 
chance  or  luck  that  parturient  fever  or  any  other  disease  prevails 
endemically  ;  there  must  be  predisposing  and  exciting  causes, 
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such  as  want  of  stamina  on  the  part  of  the  nervous  and  vascular 
systems,  caused  by  withholding  such  food  as  tends  to  support 
them,  and  thus  preventing  the  organs  of  those  systems  from  per- 
forming the  functions  for  which  they  were  by  nature  destined. 

Parturientf  fever  is  an  affection  of  common  occurrence^  and  was 
attended  with  much  fatality  amongst  the  flocks  in  the  counties 
of  Cambridgeshire  and  Essex  during  the  lambing  seasons  of 
1852-53.  It  is  remarkable  for  the  suddenness  of  its  attack,  the 
rapidity  with  which  it  runs  through  its  different  stages,  and  its 
general  mortality  to  those  affected  by  it.  It  is  so  violent  in  its 
attack  and  rapid  in  its  progress  that  it  mav  prove  fatal  in  twenty- 
four  hoursj  if  not  arrested  by  the  most  decisive  means.  It  aiFects 
most  commonly  ewes  of  a  delicate  constitution,  such  as  the  Sussex 
Downs ;  the  more  hardy  Lincoln  and  Norfolk  ewe  are  compara- 
tively exempt  from  the  disease.  It  manifests  a  more  severe  fonn 
in  aged  ewes  and  ewes  bearing  twin-lambs. 

Parturient  fever  may  be  defined  a  disease  of  low  inflammatory 
character,  involving  more  or  less  extensively  the  organs  of  repro^ 
duction,  digestion,  and  respiration ;  the  brain  and  spinal  marrow 
are  also  involved.  There  is  generally  a  greater  determination  of 
blood  to  some  organs  than  to  others ;  mostly  the  uterus  is  first 
and  principally  affected,  in  some  the  bowels  and  lining  mem- 
brane of  the  abdomen  (peritoneum),  in  others  the  lungs;  the 
brain  and  spinal  marrow  are  often  very  much  affected.  It  shows 
itself  generally  during  the  last  twenty  days'  gestation,  and  within 
the  first  six  days  after  parturition :  the  average  duration  of  the 
disease  is  from  seven  to  fourteen  days ;  some  die  in  two  days, 
whilst  others  linger  a  month. 

Causes. — Any  circumstance  or  agency  which  depresses  the 
power  of  the  system,  insufficient  or  improper  food,  close  fold- 
ing, exposure  to  fatigue,  to  cold,  and  moisture,  may  be  consi- 
dered causes  of  the  affection.  I  have  repeatedly  noticed,  where 
ewes  about  a  month  before  lambing  have  been  removed  from  a 
sufficiency  of  wholesome  food  to  other  possessing  less  nutritive 
qualities  they  have  suffered  greatly  from  parturient  fever.  The 
practice  of  fattening  sheep  and  ewes,  being  fed  upon  the  same  piece 
of  turnips  (the  best  parts  of  which  are  consumed  by  the  former, 
whilst  the  roots  and  other  inferior  parts  are  consumed  by  the 
latter),  ought  to  be  abandoned  ;  a  small  fold,  too — a  circumstance 
so  essential  to  the  development  of  fat  in  the  one,  whilst  highly 
injurious  to  the  pregnant  ewe,  to  whom  exercise  is  of  the  greatest 
importance  for  the  maintenance  of  health.  Moist  and  warm 
seasons,  vegetables  growing  luxuriantly,  and  the  non-supply  of 
dry  farinaceous  food,  are  alike  productive  of  the  affection.  Fat 
condition  is  thought  to  be  a  grand  cause  of  the  disease.  I  cer- 
tainly have  noticed  the  Sussex  Downs  (a  breed  most  disposed 
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0  collect  fat)  suffer  most;  and,  as  I  before  stated,  a  delicate 
beep ;  but  losses  have  been  sustained  from  the  fact  that  the 
ireeder,  thinking  them  too  fat,  a  short  time  before  the  full  period 
)f  prestation  lessens  the  supply  of  food  which  is  plentiful  and 
lutritious,  and  substitutes  that  of  a  poorer  nature.  I  well  recol- 
ect  the  circumstance  of  an  extensive  breeder  unknowingly  feeding 

1  number  of  pregnant  ewes  for  the  butcher,  who  did  not  discover 
lis  ignorance  until  after  sixteen  weeks'  gestation — the  ewes  at 
his  time  were  fat  enough  for  slaughtering:  alarmed  with  the 
ear  of  losing  them  in  lambing,  he  disposed  of  them  to  an  expe- 
ienced  sheep-dealer;  the  dealer  did  not  think  there  was  any 
^articular  danger  in  lambing  such  ewes,  and  continued  to  feed 
hem  upon  the  most  nutritious  diet,  such  as  linseed-cake,  oats, 
lay,  chaff,  and  turnips.  He  had  not  a  case  of  parturient  fever ; 
ind  bis  losses  othefl^se  were  not  more  than  2  per  cent. 

I  have  said,  insumcient  and  improper  food,  close  folding,  ex- 
posure to  fatigue,  to  cold,  and  moisture,  are  causes  of  parturient 
fever.  The  history  of  four  flocks  of  ewes,  that  suffered  great 
^[lortality  in  1853,  and  which  came  under  my  own  notice,  may 
aot  be  uninteresting ;  it  will  show  that  facts  have  been  the 
foundation  of  my  assertions.  The  history  of  many  other  suffer- 
ing flocks  might  be  added,  but  connected  with  which  there  would 
be  much  similarity,  and  their  insertion  would  only  be  superfluous 
matter  in  the  pages  of  this  Essay. 

Lot  1,  Four  hundred  Sussex  Downs.  This  flock  occupied  a 
small  fold,  which  allowed  only  limited  exercise  ;  their  bedding  was 
a  chalky  puddle,  and  they  did  not  rest  themselves  in  lying 
[lown  ;  this  circumstance  exposed  them  to  fatigue.  Their  fold 
i\-as  previously  occupied  by  fattening  sheep,  the  refuse  food  from 
which  the  ewes  were  obliged  to  eat ;  here  they  were  exposed  to 
insufficient  and  improper  food.     Losses  sustained,  15  per  cent. 

Lot  2,  Sussex  Downs,  under  similar  circumstances  to  the  pre- 
ceding lot,  and  not  until  a  loss  of  18  per  cent,  had  been  sustained 
were  these  poor  animals  removed  to  a  situation  more  favourable 
for  them.  They  were  removed  to  a  dry  part  of  the  farm,  soil 
sandy,  better  fed,  largely  folded,  and  allowed  plenty  of  exercise ; 
and  the  disease  soon  subsided. 

Lot  3,  Sussex  Downs  ;  about  a  month  before  the  full  period  of 
gestation  were  driven  a  distance  of  30  miles  ;  here  this  lot  was 
exposed  to  fatigue.     They  suffered  a  loss  of  10  per  cent. 

Lot  4,  Sussex  Downs,  under  similar  circumstances  to  Lots  1 
and  2.  Losses  10  per  cent.  Folding  and  feeding  altered  as  in 
Lot  2,  and  with  the  same  results. 

Sipnptoms. — The  most  early  symptom  that  marks  the  com- 
mencement of  this  disease — first  the  ewe  suddenly  leaves  her 
food,  twitches  both  hind  legs  and  ears,  and  returns  again  to  her 
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food  ;  during  the  next  two  or  three  days  she  eats  but  little,  ap- 
pears dull  and  stupid  ;  after  this  time  there  is  a  degree  of 
general  weakness,  loss  of  appetite,  and  giddiness,  and  a  dis- 
charge of  dark  colour  from  the  vagina :  whilst  the  flock  is  driven 
from  fold  to  fold  the  affected  sheep  loiters  behind  and  staggen 
in  her  gait,  the  head  is  carried  downward,  and  the  eyelids  putlj 
closed.  If  parturition  takes  place  during  this  stage  of  the  dis- 
ease, and  the  animal  is  kept  warm  and  carefully  nursed,  recoveij 
will  frequently  take  place  in  two  or  three  days ;  if,  on  the  con- 
trary, no  relief  is  afforded,  symptoms  of  a  typhoid*  character 
present  themselves ;  the  animal  is  found  in  one  comer  of  the 
fold,  the  head  down,  and  extremely  uneasy,  the  body  is  fre- 
quently struck  with  the  hind  feet,  a  dark-coloured  fcetid  dis- 
charge continues  to  flow  from  the  vagiua^and  there  is  grett 
prostration  of  strength.  A  pair  of  lambs  a^lkow  often  expelled' 
in  a  high  state  of  putrefaction  ;  and  the  ewe  down,  and  unable  to 
rise,  the  head  is  crouching  upon  the  ground,  and  there  is  extreme 
insensibility  ;  the  skin  may  be  punctured  and  the  finger  placed 
under  the  eyelids  without  giving  any  evidence  of  pain;  the 
animal  now  rapidly  sinks  and  dies,  often  in  three  or  four  dayi 
from  tlie  commencement  of  the  attack.  Ewes  that  recover  suffer 
afterwards  for  some  time  great  weakness,  and  many  parts  of  the 
body  become  denuded  of  wool. 

Treatment. — Tlic  ewe  immediately  noticed  ill  should  be  re- 
moved from  the  flock  to  a  warm  fold  apart  from  all  other  sheep, 
and  be  fed  with  oatmeal  gi'uel,  bruised  oats,  and  cut  hay,  with  a 
little  linseed-cake.  If  in  two  or  three  days  the  patient  continues 
ill,  is  dull  and  weak,  a  dark-coloured  foetid  discharge  from  the 
vagina,  and  apparently  uneasy,  an  attempt  to  remove  the  lamhl 
should  be  made.  The  lambs  in  a  great  majority  of  cases  at  thii 
period  are  dead,  and  their  decomposition  (that  is,  ginng  off 
putrid  matter)  is  a  frequent  cause  of  giddiness  and  stupor  in  the 
ewe.  If  the  os  uteri  (the  entnmce  into  the  uterus)  is  not  suffi- 
ciently dilated  to  admit  of  the  hand  of  the  operator,  the  vaginal 
cavity  and  os  uteri  should  be  smeared  every  three  hours  with  the 
extract  of  b'*llad(mna,  and  medicme  as  follows  given  : — 

'Calomel     viii  grains. 

if^xtruct  hyoscyamus i  drachm. 

)u«iY^m>i  gpuel      viii  ounces. 

•"   •     '•  '  r-  •  taH'''ST>'"'>nfuls  twice  a  day. 

i|/ov.^*  B?^  viii  ounces. 

^^'♦•"^  I  ounce. 


r.yphoid — a  term  frequently  used  in  the  medical  science — is  taken  Aram  i 
>j.»ptom  that  marks  certain  cases  (viz.  ru^lf,  stupor).  It  is  fever  complicated 
fith  a  determination  of  blo^  ^  to  the  brain,  and  tb^re  is  a  '^<;flTee  of  alteratioii  in 
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Carbonate  of  8oda     2  ounces. 

Water      1  pint. 

Mix  and  give  two  wine-glasses  full  at  the  same  time  the 
bnner  mixture  is  given.  Let  both  mixtures  be  kept  in  separate 
x>ttles,  and  well  shaken  before  given.  The  bowels  being  ope- 
ated  upon,  omit  both  former  prescriptions  and  give  the  foUow- 

ng: — 

Nitre Jounce, 

Carbonate  of  soda i  ounce. 

Camphor i  drachm. 

Water     ..    ^ viii  ounces. 

A  wine-glass  full  to  be  given  twice  a  day. 

Feed  the  ewe  principally  upon  gruel  and  milk,  or  linseed 
porridge.  Parturition  having  taken  place,  the  uterus  should  be 
injected  with  a  solution  of  chloride  of  lime,  in  the  proportion  of 
1.  drachm  to  a  pint  of  warm  water,  and  repeated  twice  a  day 
trhilst  any  foetid  discharge  from  the  vagina  remains. 

Morbid  Changes  induced  in  various  organs  during  the  progress 
jf  Parturient  Fever, — The  necessity  of  examining  the  changes 
3f  structure  produced  by  disease  is  so  generally  admitted,  that  it  is 
unnecessary  for  me  to  dwell  upon  it ;  the  reader,  however,  may  be 
desirous  to  know  what  are  the  morbid  conditions  of  the  different 
organs  most  usually  found  in  this  affection  by  those  who  have 
had  an  opportunity  of  making  such  inquiries  on  a  large  scale. 
I  shall  take  the  parts  in  the  order  in  which  they  follow  whilst 
making  post-mortem  examinations,  viz.,  the  intestinal  tube,  liver, 
uterus,  lungs,  brain,  and  spinal  marrow. 

Intestines, — On  opening  the  body  of  an  ewe  in  which  partu- 
rient fever  has  existed,  and  has  been  the  cause  of  death,  a  great 
variety  of  appearances  are  presented.  In  some  cases  a  degree  of 
redness,  varying  'from  clear  vermilion  to  a  reddish  brown,  is 
variously  disposed  over  the  coats  of  the  intestines  and  lining 
membrane  of  the  abdomen  (peritoneum)  and  the  cavity  of  the 
abdomen,  invariably  containing  a  great  quantity  of  reddish 
serum  (red  water). 

The  liver  mottled,  its  structure  soft,  and  the  bile  appearing 
dark  and  viscid. 

Uterus, — ^TLe  cavity  of  the  uterus  containing  much  dark- 
coloured  putrid  matter,  emitting  a  most  horrible  stench,  its 
structure  soft,  thickened,  and  almost  black. 

Circulating  System, — The  blood  in  the  heart  and  large  blood- 
vessels frequently  found  black,  would  not  coagulate,  and  destitute 
of  tenacity. 

Lungs. — The  lungs  frequently  found  gorged  with  a  reddish 
serosity  and  of  a  deeply  red  or  brown  colour,  and  soft  as  pulp, 
the  cavity  of  the  chest  containing  much  red  serum. 
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Brain  and  Spinal  Man-ow, — Dark- coloured  spots  varioiulv 
disposed  over  the  surface  of  the  brain,  and  within  the  sheath  of 
the  spinal  marrow. 

Prevention, — ^The  most  important  feature  connected  with  oar 
subject  is  the  prevention  of  the  disease,  for  it  most  interests  the 
breeder  in  a  pecuniary  point  of  view.  I  would  recommend,  as 
most  important  during  the  last  five  or  six  weeks'  gestation,  regular 
and  nutritious  feeding,  regular  exercise,  dry  and  extensive  fold- 
ing. If  turnips  be  the  article  of  food,  let  there  be  given  in  ad- 
dition a  few  oats,  linseed  cake,  with  hay  and  straw  chaff;  let  a 
well-sheltered  dry  fold  be  arranged  at  a  short  distance  from 
where  the  ewes  are  fed  during  the  day,  wherein  to  lodge  for  the 
night ;  the  driving  to  and  from  these  folds  will  give  exercise-— 
a  circumstance  tending  much  to  promote  health  in  the  pr^nant 
ewe :  if  the  system  of  lieath  or  pasture  feeding  is  practised,  night 
folding  is  then  equally  necessary.  The  night  fold  in  common 
use — that  formed  by  building  straw  and  stubble  walls,  with  sheds 
attached,  the  front  of  which  a  southern  aspect — answers  admir- 
ably. Further  explaining  the  comforts  of  the  pregnant  ewe,  I  will 
add,  in  the  words  of  the  poet, 

First  with  assiduous  care  from  winter  keep, 
Well  foddered  in  the  stalls,  thy  tender  sheep ; 
Then  spread  with  straw  the  hedding  of  thy  fold, 
With  fern  beneath,  to  *fend  the  bitter  cold. 

Parturient  fever  having  shown  itself,  to  prevent  extension 
of  the  disease,  I  would  recommend  that  no  time  be  lost  in  remov- 
ing the  affected  sheep  from  the  flock,  and  placing  her  in  a  fold 
suitable  for  her.  It  is  then  necessary  the  breeder  should  inves- 
tigate the  cause  of  the  affection.  Has  the  flock  been  exposed  to 
cold  and  moisture — to  insufficient  and  improper  food — ^to  clow 
and  dirty  folding?  If  so,  remove  them  to  a  dry  part  of  the  farm, 
where  sand,  gravel,  or  rough  pasture  forms  the  surface ;  or  if 
these  cannot  be  provided,  use  the  common  straw-yard  of  the 
farm,  and  give  food  of  a  mild  but  nutritious  nature,  such  as 
bruised  oats,  linseed  cake,  turnips,  and  hay  chaff,  with  exercise 
during  the  day,  and  the  immediate  removal  of  an  affected  sheep. 
I  will  now  briefly  state  the  conclusions  at  which  I  have  arrived; 
■  »iese  are  seven  in  number : — 

First.  That  parturient  fever  (giddiness  accompanying  partnri- 
lon)  ought  to  have  but  one  name — a  name  by  which  other 
■rseases  are  not  known. 

*»'»cond.  That  as  the  age  of  the  ewe  increases,  so  does  the 
■•    jptibility  to  attack  of  parturient  fever  increase. 

;hird.  That  seasons  and  soils  influence  the  spread  of  parturient 
-  /o      the  disf'ase  being  most  prevalent  in  cold  and  wet  seasons 
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Fourth.  That  close  folding,  insufficient  and  improper  food, 
kI  want  of  exercise,  are  grand  causes  of  the  disease. 

Fifth.  To  guard  against  parturient  fever,  cull  from  jour  flocks 
?es  after  three  or  four  fecundations,  fold  on  gravel  and  sandy 
)ils,  use  a  well-sheltered  night  fold,  the  hedding  of  which 
ientifully  strew  with  straw  or  stuhble. 

Sixth.  Divide  the  flock,  the  early-lambing  ewes  and  those 
kely  to  have  twins,  and  give  food  as  before  directed,  viz.,  in 
Idition  to  turnip  and  pasture  feed,  bruised  oats,  linseed  cake 
ith  hay  chaff. 

Seventh.  Let  the  breeder  acquaint  himself  with  purely  phy- 
ological  knowledge,  and  employ  shepherds  unprejudiced  in  old 
aditions,  and  I  pledge  myself  in  the  statement  that  cases  of 
irturient  fever  will  be  rarely  met  with. 

In  compiling  this  Essay  it  has  been  my  earnest  endeavour  to 
ither  from  every  trustworthy  source  such  particulars  concerning 
urturient  fever  as  admit  of  being  styled  matters  of  fact.  I  have 
sited  the  flock  and  fold  of  the  sick  sheep ;  there  have  I  ob- 
rved  and  studied  disease;  there  have  I  found  it  in  its  true 
laracter,  freed  from  all  vagueness  and  illusions  of  systems,  and 
ere  stripped  of  those  false  shades  by  which  it  is  so  frequently 
sguised  in  books.  Observation  is  the  basis  of  the  informa- 
)n  herein  contained — and  observation  is  the  surest  pledge  of 
e  future  improvement  of  the  brute-healing  art — the  surest 
edge  for  the  future  improvement  in  the  prevention  of  disease, 
d  the  safest  guide  to  those  who  practise  it. 
January,  1854. 


XV. — Farming  of  Dorsetshire,     By  Louis  H.  Ruegg. 

Prize  Report. 

lERE  are  but  few  fields  of  observation  so  rich  in  interest  and 
varied  as  the  geology  of  Dorsetshire.  Other  and  adjoining 
mties  present,  it  is  true,  more  extensive  ranges  .of  formation ; 
t  the  rapid  occurrence  of  different  strata,  especially  on  the 
athem  sea-board,  the  richness  of  their  fossils,  and  the  varied 
lity  of  their  materials,  invest  with  peculiar  interest  the  geology 
this  county.  In  one  particular  Dorset  stands  conspicuous 
longst  the  shires  of  England ;  no  other  county  possesses  the 
itinction  of  having  imported  three  purely  provincial  affixes 
o  the  orders  of  geology.  The  Kimmeridge  clay,  the  Portland 
ite,  and  the  Purbeck  stone  of  Dorset,  are  the  types  of  their 
reral  formations  wherever  these  are  found ;  and  thus  three 
>rsetshire  titles  have  been  admitted  into  the  geology  of  the 
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kingdom.     From  the  Bagshot  sands  down  to  the  lias  there  is  not 
a  member  of  the  eocene,  the  cretaceous,  the  oolite,  and  the  lias 
series  missing.     The  Bagshot  sands,  the  London  tertiaries,  the 
chalk,  the  upper  green  sand,  the  gault,  the  Purbeck  limestone, 
the  Portland  oolite  and  sand,  the  Kimmeridge  clay,  the  coral 
rag,  the  Oxford  clay,  the  combrash,  the  forest  marble,  the  inferior 
oolite,  the  marlstone  overlying  the  lias,  and  the  lias  itself,  hare 
all    here    a   representative.     These   unbroken  series    supply  in 
abundant  quantities  materials  of  general  usefulness.    The  quarries 
of  Portland  (the  refuse  of  which,  under  a  genial  system  of  prison 
discipline,  is  providing  a  magnificent  harbour  of  refuge  for  the 
vessels  of  all  nations)  have  given  to  the  metropolis,  as,  indeed,  is 
well  kno^vn,  some   of  its  finest   edifices,   of  which  St.  Paul's 
Cathedral,  many  of  (^ucen  Anne's  churches.  Goldsmiths'  Hall, 
and  the  Reform  Club,  may  suffice  for  examples.     The  Purbeck 
marble   may    be    seen    in    the    beautiful    Temple    Church,    in 
Salisbury  Cathedral,  the  shafts  and  columns  of  which  are  com- 
posed of  it,  and  in  many  other  ecclesiastical  edifices,  wherein  it 
has  been  used  for  colunms,  window-shafts,  and  monuments.    The 
limestone  slate  of  Purbeck  is  in  extensive  use  for  marine  works, 
such    as   lighthouses,  stops,  and   landing-places  for  quays,  &c. 
The  freestone  found  in  the  c*oral  rag  at  Mamhull  has  helped  to 
raise  some  of  the  neighbouring  churches.     The  green  sand  of 
Sliaftesbury,  Cerne  Abl^as,  and  other  places,  also  affords  an  excel- 
lent building  material ;  and  the  chert  which  lies  on  the  sand- 
stone supplies  material  for  rougher  purposes,  and  is  excellent  for 
making  roads,  being  tougher  than  flints.     The  clay  pits  between 
Waroham  and  Corfc  yield  annually  thousands  of  tons  of  fine 
material  to  the  manufacturers  of  StiflFordshire  and  Scotland,  and 
even  of  Spain   and  Holland,   the  inferior   clays   being    largely 
employed  in  the  manufacture  of  alum,  rough  delf,  drain-pipes, 
&c.     The  Smedmorc  shale  of  the   Kimmeridge  clay  furnishes 
both  naplitha  for  lamps  and  carbon  for  the)  disinfection  of  manure, 
and  its  refuse  has  been  tried  with  some  effect,  though  not  exten- 
sively, upon  the  neighbouring  turnip-crops.     The  lias  furnishes 
■»  good  hydraulic  cement ;  the  chalk  the  best  of  lime  for  building 
purposes,   and  a  useful  manure  for  the  farmer ;  to  which  it  is 
loped  may  some  day  be  reported  a  supply  of  the  soluble  silicates 
<)  wliich   Professor  Way   has   recently  directed  attention,  and 
'hicli  have  already  been  traced  in  this  county,  though  not  in 
•aflRcient  quantities.     But  it  is  in  the  geologist's  great  glory — ^in 
bssil  remains,  that    the  geology  of  Dorset   stands   most  con- 
spicuous.    Passing  over  the  smaller  fossils  of  the  chalk,  we  may 
^e  per-n*  ^^A  ♦<,  name  the  Goniopholis  Crassidens — the  Swanage 
•r^*'"'*'^"        tiO    bones    of  which    may   be    seen   in    the    British 
1/         ••  ■»'>'»  ■»rfni  r"i  -i--'''^»'/»»i«  r^ptije     •'»«pnr»bling  in  its 
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habits  existing  crocodiles,"  and  reaching  to  a  length  of  18  or  20 
feet ;  the  Dapedius  and  other  fine  specimens  of  fish,  with  whicb 
the  lias  abounds ;  the  Briareus  Pentacrites,  an  animal  allied  to 
the  existing  order  of  star-fish,  the  numbers  of  bones  in  the  fingers 
and  tentacula  of  which  amount,  according  to  Dr.  Bucklimd's 
calculations,  to  100,000,  presenting,  with  the  addition  of  50,000 
for  the  ossicula  of  the  side  arms,  150,000  bones,  with  300,000 
fascicula  of  fibres,  equivalent  to  muscles;  the  Pterodactylns,  a 
flying  reptile — bird,  bat,  and  lizard ;  and,  lastly,  those  great  and 
terrible  monsters  of  the  lias,  the  Ichthyosaurus  and  PlesiosaunUi 
the  disjointed  bones  of  which  alone  suffice  to  *^  confound  the 
ignorant,  and  amaze,  indeed,  the  very  faculties  of  eyes'*  and 
thought ! 

A  j>eculiarly  interesting  geological  district  (for  a  description 
of  which  my  best  thanks  are  due  to  John  Hansel,  Esq.)  is  the 
so-called  "  Isle  "  of  Purbeck.  It  is,  strictly  speaking,  a  peninsula, 
being  bounded  on  the  north  by  the  river  Frome  and  Poole 
Harbour,  on  the  east  and  south  by  the  Channel,  and  on  the  west 
by  two  rivulets — Luck  ford  Lake,  which  runs  into  the  Frome^ 
near  East  Stoke,  and  A  Irish  mill-stream,  which  empties  itself 
into  the  sea  at  Worbonow  Bay.  Between  the  sources  of  these 
{Streams,  a  distance  of  half  a  mile,  the  ^'island'*  is  joined  to  the 
rest  of  tlie  county.  It  comprises  an  inconceivable  variety. of 
soil,  occasioned  by  the  rapid  change  of  strata  in  this  narrow 
district.  The  black  shales  of  the  Kimmeridge  clay,  which  forms 
a  part  of  the  coast  line,  give  a  sombre  appearance  to  the  cliffs^ 
which  rise  above  the  sea  to  a  height  of  from  100  to  250  feet 
Near  Corfe  Castle  and  Creech  are  beds  of  pipeclay,  charac- 
teristic of  the  Bagshots.  This  clay  is  a  source  of  great  profit, 
and  affords  employment  to  a  large  number  of  workmen  in  the 
neighbourhood.  It  is  convened  to  the  Frome  by  means  of  a 
trafn-road,  and  from  thence,  by  ship,  into  Staffordshire.  The 
following  section  of  oiic  of  these  clay  pits  is  given  in  the  Rev. 
John  Austin's  monograph  upon  the  geology  of  Purbeck  : — 

lieaofligiiite      10 

(iroy  clay  with  carbonized  leaves      2 

Yellow  sandy  clay  with  leaves 2 

Ferruginous  sand       a  few  inches. 

White  sand 30 

Pipeclay       U  to  14 

The  leaves  whose  delicate  impressions  are  preserved  in  the 
clay  belong  mostly  to  the  natural  order  Silicidae.  Remains  of 
hymcnopterous  and  coleopterous  insects  are  also  found  in  these 
beds.  In  the  Purbeck  series  are  discriminated  no  fewer  than  130 
beds,  varying  considerably  in  character,  the  fossils  evidencing 
changes  from  fresh  to  sea-water,  and  from  sea-water  to  fresh, 
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lit  the  fresh-water  deposits  prevail.  These  heds  abound  with 
rganic  remains.  •  Turtles^  Lepidotii  (a  genus  of  extinct  fresh- 
ater  fish)  have  long  been  known  among  the  former  inhabitants 
f  these  ancient  seas  ;  but  the  discovery  of  insects  was  reserved 
yt  a  much  later  period.  In  the  last  four  years  remains  of  cole- 
tpterous  and  hymenopterous  insects  have  been  found  in  great 
.bundance.  An  echinoderus,  the  only  one  of  that  genus  hitherto 
Bcognised  as  belonging  to  the  Purbecks,  was  found  by  Professor 
S.  Forbes  about  the  same  time.  He  has  named  it  the  Hemici- 
laris  Purbeckiensis :  its  locality  is  a  narrow j^ore  on  the  summit 
)f  the  cinder-bed,  composed  chiefly  of  Os'&ea  distorta.  The 
itone  from  these  beds  is  shipped  ofiF  to  all  parts  of  the  country, 
tnd  is  used  for  building,  both  for  ornament  and  use.  The 
veil  known  Purbeck  marble,  with  which  the  lovers  of  ecclesias-* 
deal  architecture  are  familiar  as  forming  the  elegant  shafts  and 
X)lumns  of  the  Early  English  period,  may  be  favourably  exa- 
mined in  its  original  position  near  the  Preventive  Steps Jeading 
to  the  shore  of  Durleston  Bay.  Amongst  the  debris  o^^ws  at 
Gradcliff,  where  the  junction  with  the  oolite  occurs,  lie^Tnoble 
specimen  of  a  fossil  tree,  of  the  natural  order  of  Cycadeae,  which 
bas  fallen  from  the  overhanging  cliff,  and  is  evidently  a  member 
jf  an  extensive  forest,  of  which  others  may  be  seen  at  Portland 
ind  Lul worth.  The  Cycadeae  requiie  a  more  tropical  climate 
than  is  to  be  met  with  in  these  latitudes.  The  tree  in  question 
is  encased  in  a  bed  of  limestone :  the  pith  is  discernible,  sur- 
rounded with  fasciae  or  bundles  of  fibre,  which  formed  its  trunk ; 
the  bark  too  is  well  defined.  In  the  clays  are  found  bones  and 
rertebrae  of  the  Iguanodon,  and  of  more  than  one  large  species  of 
Plesiosaurus,  with  those  of  large  and  small  crocodiles.  The 
clays  also  contain  lignite.  The  cliffs  are  productive  of  much 
mineral  wealth,  the  shale  of  the  Kimmeridge  clay  producing  a 
variety  of  valuable  products.  The  base  of  these  shales  is  alu- 
mina ;  they  contain  a  large  proportion  of  organic  matter,  are 
combustible,  and  when  ignited  bum  with  a  bright  flame ;  but, 
)wing  to  the  large  quantity  of  earthy  matter  contained  in  them, 
;hey  cannot  be  employed  as  fuel.  When  heated  to  redness  in 
he  open  air  the  organic  matter  is  slowly  burned  away  with  a 
imoky  flame ;  a  bulky  ash  remains,  consisting  principally  of 
ilumina,  with  a  small  quantity  of  oxide  of  iron.  The  quantity 
>f  alumina  is  so  large,  that  some  of  the  shale  has  been  used  as  a 
ource  of  alum,  and  a  former  possessor  of  the  property  erected 
vorks  for  this  purpose.  If,  instead  of  being  heated  to  redness  in 
he  open  air,  the  shale  be  heated  in  a  close  vessel,  such  as  a  gas- 
etort,  the  bituminous  matter  will  be  decomposed,  and  its  ele- 
ments resolved  into  a  varietj^  of  gaseous  or  liquid  compounds, 
ivhich  may  be  distilled  off  and  collected.     The  liquid  portion 
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consists  of  tar  and  water,  impregnated  with  ammonia.  If  the 
former  be  subjected  to  a  second  distillation  in  a  cast-iron  still, 
it  will  furnish  about  50  per  cent,  of  a  thin  volatile  fluid,  anslo- 
gous  to  naphtha  obtained  from  coal-tar,  and  about  50  per  cent  of 
a  dense  oil,  boiling  at  a  very  high  temperature.  The  first  of 
these,  rectified  by  distillation  with  water,  yields  a  very  fine 
light  oil,  or  spirit,  quite  colourless,  extremely  volatile,  and  suit- 
able for  the  same  purposes  for  which  coftl-naphtha  is  generally 
employed.  The  dense  oil,  purified  by  successive  distillation!^ 
arrives  at  the  consistency  of  sperm,  and  at  a  light  amber  oolonr. 
It  possesses  extraordinary  properties  as  a  lubricant,  particnlarlT 
for  light  and  delicate  machinery.  It  is  probable  also  that  it 
might  be  rendered  useful  for  burning  in  lamps.  The  residue  of 
shale  is  a  porous  kind  of  coke,  consisting  of  alumina  mixejl  with 
finely-divided  carbon.  It  is  this  which  has  been  used,  though 
not  by  any  means  extensively,  for  manure.  The  following 
figures  show  the  relative  proportions  of  the  products  obtained  in 
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the  ^Bll^tion  of  shale  rich  in  bituminous  matters : — 

n^i.^  J  earthy  matter 61-6 

^^*^^  I  carbon 7-7 

Water     6-4 

Oil 14-5 

Tar.  Naphtha     ^  ..  9*8     ' 

100 

The  shale  will  probably  be  ere  long  employed  as  a  deodoriser 
of  fcrtid  matters.  Bands  of  limestone  interspersed  among  tbe 
shale  are  broken  up  and  conveyed  to  the  Isle  of  Wight,  where  it 
is  manufactured  into  cement. 

Yet  however  interesting  to  the  geological  observer  the  county 
of  Dorset  may  be,  we  have  to  regard  it  in  a  purely  utilitarisn 
point  of  view,  and  to  look  upon  its  various  strata  as  containing 
not  simply  the  fossils  of  bygone  ages,  but  chiefly  the  elementi 
which  may  produce  subsistence  for  the  present  and  future  gene- 
rations.    The  geological  map  and  sections  which  accompany 
this  paper,  and  for  which  I  owe  my  warmest  thanks  to  my  friend 
Mr.  H.  B.  Bristowe,  of  the  Government  Geological  Survey,  by 
whom  the  county  was  recently  surveyed,  express  with  minute 
accuracy  the  geological  features  of  the  county ;  and  if  any  one 
who  feels  an  interest  in  following  up  this  subject  will  but  com- 
pare the  map  at  the  head  of  this  paper  (reduced  by  Mr.  Bristowe 
from  that  published  by  the  Government  Survey)  with  the  map 
prefixed  to  '  Stevenson's  Report  on  the  Agriculture  of  Dorset  in 
1815,'  or  even  with  Dr.  Buckland's  famous  Bridgewater  TVeatiie 
— high  authority  as   that  is — \im  will  note  with  what  care  the 
mapping  of  the  geology  of  this  county  has  now  been  effected. 
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)r.  Buckland  speaks  of  travelling  from  Lyme  Kegis  to  Whitby 
n  Yorkshire  on  the  lias,  and  from  Weymouth  to  the  Humber 
irkhout  once  leaving  the  Oxford  clay— feats  which  one  would 
lave  a  difficulty  in  accomplishing  now  that  modem  geological 
icience  has  drawn  its  cordons  of  greensand,  and  coral  rag,  and 
Kimmeridge  clay  around  these  positions.  And  yet  even  the 
present  careful  sun'ey  leaves  our  geocultural  requirements  still 
unsatisfied.  It  is  with  the  rock  only  that  the  geologist  cares  to 
deal  :  it  is  in  the  soil  upon  that  rock  that  the  agriculturist  has 
the  chief  concern.  But  the  rocks  and  the  soil  above  them  are 
often  of  opposite  characters,  and  then  the  geology  of  the  former 
is  useful  only  in  connexion  with  what  may  be  termed  the  geo- 
culture  of  the  latter.  The  j^pth  of  that  soil,  when  composed  of 
drift  or  erratic  tertiaries,  oiten  exceeds  the  greatest  extent  to 
which  for  the  purposes  of  agriculture  we  penetrate.  "  When 
they  are  only  2  feet  thick,  they  constitute  in  many  cases  both 
soil  and  subsoil.  When  the  depth  extends  to  7  feet,  it  is 
greater  than  the  deepest  drains  of  the  deepest  drainers.  There 
are  many  places  in  which  these  deposits  are  several  hundreds  of 
feet  thick,  and  there  the  sub-strata  can  have  no  agricultural 
value  whatever,  except  from  the  fossil  manures  which  are  fur- 
nished by  their  exposure  within  accessible  distances.  In  our 
geological  maps  all  these  deposits  are  assumed  as  Tcmoved,  and 
that  rock  is  exhibited  as  constituting  the  surface,  which  would 
in  that  case  be  the  surface."  Here  then  the  labours  of  the  geo- 
logist cease,  and  the  chemist  must  take  up  his  task,  and,  by 
analyses  of  the  soils  lying  on  those  rocks  which  it  was  the  pro- 
vince of  the  geologist  to  name  and  explain,  must  show  to  the 
tiller  of  that  soil  its  constituents  and  its  properties.  To  this 
stage  it  is  agreed  by  all  agricultural  writers  no  county  has  yet 
reached.  I  hope,  therefore,  to  be  excused  for  presenting  the 
geology  of  Dorset,  as  Mr.  Trimmer  (from  whose  able  paper  I 
have  taken  the  paragraph  above)  regards  the  geology  of  England 
— "  rather  as  it  ought  to  be,  than  as  it  is." 

In  the  '  Map  of  the  Soil '  prefixed  to  Stevenson's  Report,  the 
surface  is  conveniently  divided  into  chalk,  stony  chalk,  sand, 
clay,  c^c.  Now  that  we  see  it  striped  and  ringed  like  a  "  taw  " 
marble,  with  its  belts  of  coral-rag,  greensand,  Kimmeridge  clay, 
&c.,  we  shall  naturally  be  anxious  to  discover  how  far  the  surface 
soils  correspond  with  the  rocks  on  which  they  rest.  Such  an 
examination  even  of  one  county  would  be  the  labour  of  a  life. 
We  can  only  attempt  to  indicate  a  few  features  of  difference. 
The  tops  of  the  chalk-hills  are  covered  in  many  places  with  an 
accumulation  of  flint  gravel,  the  remains  of  the  denuded  chalk, 
sometimes,  as  on  the  down  west  of  Buckland  Newton,  to  the 
depth  of  20   feet.      This    is  also  the  case  in  the  valleys,  the 
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sides  of  the  hills  being  bare  or  nearly  so.  In  some  stiff  clajs 
galls  occur  in  the  centre  of  a  chalk-field,  requiring  the  artificial 
aid  of  the  drainer,  whilst  the  soil  around  is  drained  by  nature. 
In  the  vale  of  Blackmoor  the  clay  in  many  places  is  bare  of  drift 
— as  at  Bagber — but  in  other  places  there  is  a  deep  deposit  At 
Marchfarm,  west  of  Buckhom  Weston,  the  drift  is  derived  from 
the  coral-rag,  whilst  in  the  river  flat,  west  of  Hodhill,  there  tie 
pits  of  flint>gravel.  The  diluvial  gravel  on  the  banks  of  the 
Veo  is  derived  from  the  inferior  oolite.  The  mineral  characters 
of  the  rocks  themselves  change  as  well  as  those  of  the  drifts. 
The  limestone  of  the  coral-rag,  which  is  so  well  developed  at 
Mamhull  and  Todber  and  the  Stowers,  dies  out  towanis  the 
south,  and  is  replaced  by  marls  and  c^s,  and  occasionally  mbblj 
limestone.  In  the  heath  district  the  soil  is  of  the  most  variable 
character,  and  here  and  there  amidst  much  that  is  barren  litde 
cultivated  plots,  like  oases  in  a  desert,  indicate  that  varying  coin 
dition  of  soils  of  a  common  order  which  is  to  be  observed  in 
this,  as  in  every  other  county  in  the  kingdom. 

By  far  the  most  extensive  formation  in  the  county  is  the  chalk, 
which  extends  in  an  unbroken  body  from  Woodyates  to  beyond 
Evershot ;  having  a  pretty  uniform  breadth  of  about  10  milef. 
On  the  south  this  is  bounded  by  a  very  large  field  of  the  ter- 
tiaries,  the  gr<*atest  portion  of  which  consists  of  Bagshot  sands, 
fringed  with  the  plastic  and  London  clays.     Next  the  chalk,  on 
the  north,  divided  by  a  narrow  strip  of  greensand,  lie  the  Kim- 
meridge  and  Oxford  clays  of  the  vale  of  Blackmoor,  belted  at 
Stalbridge  and  Folke  with  corn-brash,  and  at  Sherborne  with 
fuller's  earth  rock  and  inferior  oolite.     At  the  western  end  of 
the  chalk  the  inferior  oolite  crosses  the  country,  and  the  marl- 
stone,  the  lias  clay,  and  the  lias  successively  appear.     A  line 
drawn  here  between  the  oolite  and  the  chalk  would  leave  the 
larger  portion  of  the  county  in  three  pretty  equal  and  entire 
divisions  of  chalk,  sand,  and  chiy — the  three  great  constituents 
of  soils ;  and  these  natural  separations  are  the  best  that,  avoiding 
unnecessary  minuteness,  we  can  follow  when  we  come  to  consider 
'he  agricultural  divisions  of  the  county. 

The  section  from  Golden  Cap,  mid- way  between  Bridport  and 

.J me,  to  Mosterton  llill,  follows  the  line  of  the  lias  clay  across 

'»'*  vale  of  Marshwood,  meeting,  at  Leweston  Hill,  the  marl- 

oiic,   the  outcropping  of  the   inferior  oolite  above  it,  and  a 

•>wn  of  greensand  on  the  hill.     Crossing  again  the  inferior 

•lite,  much  broken  by  faults,  and  the  fuller's  earth,  it  at  Mos^ 

;or  ^lUl  terminates  in  the  greensand. 

*" '      /cher  and  longer  section  passes  from  Portland  to  Sher- 
,K,.L^K    j^'nmoD^mg  ^n  tlie  Puvbc  k  lim«»st<me,  and  crossing  the 
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nouth  it  passes  the  coral-rag,  and  successirclj  cuts  the  forest* 
narble,  com-brash,  Oxford  clay,  coral-rag,  Kimmeridge  clay, 
ind  the  Purbeck  stone,  in  its  passage  to  Black  Down,  where  it 
reaches  the  great  chalk  district.  At  Batcombe  it  runs  across  the 
Oxford  clay  of  the  Blackmoor  vale,  and,  passing  through  the 
forest-marble,  corn-brash,  and  fuller's  earth,  ends  in  the  lime- 
stone of  the  inferior  oolite  at  Patson  Hill  on  the  borders  of 
Somersetshire. 

Agricultural  Divisions, — ^The  county  of  Dorset  has  been  hap- 
pily divided  into  Felix^  Petrcea^  and  Deserta  ;  the  first  indicating 
its  fruitful  vales ;  the  second,  its  oolites  and  other  rocks ;  the 
last,  its  barren  and  forsaken  heaths.  If  under  the  second  term 
we  arrange  the  chalk  formation,  we  have  as  .clear  a  general 
description  of  the  county  as  we  can  well  obtain ;  and,  with  a  few 
slight  reservations,  these  three  terms  are  convertible  into  the 
three  great  classes  of  soils  before  referred  to — the  clays,  the 
chalks,  and  the  sands.  We  must,  however,  except  from  the 
category  of  "  happy  "  vales  the  Marsh  wood  country,  the  clays  of 
Kimmeridge,  Broadway,  Abbotsbury,  and  Burton  Bradstock;  and 
in  their  stead  rank,  in  the  first  division,  the  rich  genial  loams 
that  are  to  be  found  in  the  Bridport  and  Beaminster  districts. 
Upon  the  bleak  chalk  hills  and  barren  downs  the  traveller  will 
smile  at  the  extravagant  culogiums  which  the  old  topographical 
writers  bestowed  upon  the  county.  In  at  least  four  works  it  is 
styled  "  the  Garden  of  England ;"  and  Mr.  Bowen,  who  pub- 
lished in  1747  "  A  complete  System  of  Geography,"  declares 
that  it  is,  *'  both  for  rider  suid  for  abider,  one  of  the  pleasantest 
counties  in  England."  But  in  the  west  of  Dorset  this  character 
will  appear  not  undeserved ;  and  it  is  probable  that  Charles  II. 
took  a  western  aspect  of  the  county  when  he  declared,  "on 
returning  from  Plymouth,  that  he  had  never  seen  a  finer  country, 
in  England  or  out  of  it/'  The  vale  of  Blackmoor,  too,  is  a 
"  happy  "  vale — pre-eminently  so  ;  for  there  Nature  has  been 
most  bountiful,  and  her  operations  have  been  least  interfered 
with. 

First  in  importance,  both  for  extent  and  the  character  of  its 
farming,  stands  tlie  Chalk  district.  Dr.  Maton,  writing  of  it 
many  years  ago,  remarked,  "  We  trod  the  rich  soil  of  the  vale 
of  Blackmoor  until  we  came  to  Revel's  Hill :  before  we  searched 
into  the  nature  of  the  soil  we  were  sufiSciently  instincted  that  it 
had  passed  into  the  chalk  by  the  altered  aspect  of  vegetation — 
the  most  pleasing  intermixture  of  wood  and  pasture  was  ex- 
changed for  open  downs  and  unvaried  barrenness."  The  modem 
traveller  would  assign  a  similar  reason  for  the  "  instinct,"  but  in 
1  diflFerent  sense.     He  would  be  inclined  to  agree  with  Dr.  Buck- 
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land  that  "  where  Nature  has  done  much,  man  does  little :"  and 
the  "  altered  aspect  of  vegetation' '  would,  certainly  as  regaidi 
artificial  crops,  be  pronounced  largely  in  favour  of  the  chalk 
district.  An  eminent  land-surveyor,  who  has  had  acquaintance 
with  nearly  every  county  in  England,  and  who  has  been  more 
engaged  under  the  Enclosure  Acts  than  any  other  person  in  the 
county,  declares,  that  from  Woodyates  to  six  miles  beyond  I)pr- 
chester  (nearly  the.  entire  length  of  the  chalk  district)  there  is  no 
better  farming  in  the  kingdom.  The  soils  on  the  chalk  vaiy 
greatly,  as  many  as  a  dozen  different  qualities  being  discemible 
in  one  field ;  and  a  newly-ploughed  hill  side  will  exhibit  eveiy 
tint,  from  chocolate  colour  to  white. 

The  best  land  is   usually   managed  upon  the  Norfolk  four- 
course  ;  the  thioiicr  and  poorer  soils  being  left  two  years  in 
grass.     On  a  section  of  his  farm,  at  Bryanstone,  the  Right  Hon, 
Lord  Portman  adopts  the  following  shift  :—l,  wheat ;  2,  tumipi 
or  mangold  and  swedes;  3,   barley  or  oats,  with  seeds  sown; 
4,  seeds,  mown  once,  rape  and   turnips,  fed  for  wheat     On  the 
larger  and  poorer  portion,  the  rotation  is,  1,  wheat  sown  with 
sainfoin  ;  2,  half  roots,  half  sainfoin,  mown  ;  3,  half  oats  or  barley 
and    seeds,    half  sainfoin,  mown ;    4,  half  seeds,  half  sainfoin, 
mown ;  5,  wheat  after  rape  and  turnips,  fed  off.      On  another 
portion  of  the    farm,   chiefly   grass,  the   arable,  well-manured, 
grows   alternate  root  and    grain  crops ;    the  occasional  change 
of   peas    and    late    turnips    instead    of  roots    is   found   advan- 
tageous.   The  point  in  which  his  Lordship's  practice  differs  from 
that  of  most  of  his  neighbours,  is  his  mode  of  managing  hb 
downs;   by  regularly  folding   and  manuring  on  the  grass-land 
when    the  aral)le    is    too    wet   for   sheep,    downs — which   once 
use<l   to  be  let  at  2s,  6d.   or  5*.  per  acre,   after  sheep,  fed  with 
oil-cake  and  corn,  have  been  folded  two  seasons  in  succession 
upon  them — have  made  as  good  dry  meadows  as  can  be  found, 
and   have  occasionally  been  sufTiciently  productive  of  grass  to 
give  a  crop  of  hay,  but  generally  they  liave  not  been  mown. 
Another  portion  of  the  downs  after  enclosure  has  been  manured 
with  farm-yard  dung,  and  has  aflTordcd  the  moans  of  keeping  two- 
year  old  lieifers  and  cows  wliere  store-sheep  only  were  kept*    On 
'he  meadow  lands,  his  Lordship's  practice  is  to  mow  two  years 
-nd  feed  one,  dressin*:;:  from  time  to  time  with  farm-yard  manure 
id  meadows  not  subject  to  floods.     A  porticm  of  the  meadows  is 
I'olded  by  sheep,  and  the  portion  more  particularly  appropriated 
'->  dairy  purposes  is  regularly  manured  by  the  milking  jwund — a 
ontrivance  of   his   Lordshi])'s  tiiat  has   been  found  to   answer 
Atremely  well.    Tlr  "  Tijlking  pound  *'  is  formeil  of  a  number  of 
^    '^  frames,  wat*^''^'       '^      '*»^'*^  and  mounted  on  low  wheels.      It 
,^'^ti\\^    ]^'  •  1   '  .ppc  '"••  th«     iw'r^-^Tiar*^  pony,  by 
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nrhicb  means  the  place  of  milking  is  shifted,  and  the  manure  is 
evenly  distributed  over  the  meadow.  The  steam-engine  on  the 
(iarm  is  accounted  the  most  efficient  in  the  county  :  it  has  attached 
to  it  a  saw-mill,  a  bone-mill,  chaflF  cutters,  corn  and  cake  crushers, 
malt-mill,  an  apparatus  to  steam  food  with  the  waste  steam, 
threshing-machine,  &c.  &c.  The  cart-horses  have  each  a  loose 
box:  each  sees  his  fellow,  but  cannot  reach  him.  The  space 
between  each  box  is  occupied  by  the  harness,  the  corn-bins,  and 
all  that  the  carter  uses  or  requires.  The  horses  improved  very 
fast  when  first  removed  into  these  loose  boxes  from  a  long  stable 
of  the  old  fashion.  A  dormitory  for  10  single  men  was  occupied 
for  the  first  time  this  fall,  and  the  arrangements  promise  to 
conduce  to  the  comfort  of  the  men  and  the  good  of  the  farm. 

James  John  Farquharson,  Esq.,  of  Langton,  who  holds  in  hand 
no  fewer  than  4500  acres,  managed  by  intelligent  Scotch  bailiffs, 
has  the  advantage  of  having,  under  nearly  all  that  extent  of  land, 
a  chalk  subsoil,  which  performs  without  expense  one  of  the  most 
necessary,  but,  in  many  parts  of  the  county,  perpjexing  offices  of 
good  husbandry — drainage.  This  land  is  chiefly  arable,  and  the 
course  followed  is  the  five-field  shifts,  the  clovers  staying  two 
years,  and  red  clover  occurring  in  the  course  once  in  ten  years. 
The  turnips,  as  well  as  the  mangold,  are  grown  on  the  ridge,  and 
the  clod-crusher  is  used  to  bind  the  wheatbands  instead  of  the 
fold,  which  was  formerly  used  for  that  purpose.  The  horse-hoe 
is  kept  actively  at  work  amongst  the  turnips,  about  half  the  bulk 
of  which  is  drawn  for  stall-feeding.  The  roots  to  be  fed  off  on 
the  land  are  left  in  double  drills.  A  cart  of  the  width  of  two 
drills  is  used,  so  that  the  left  turnips  are  not  injured  by  the 
wheels,  whilst  they  are  distributed  evenly  over  the  field.  The 
labourers  are  paid  by  "  tut "  work,  the  dung-put  fillers  being 
paid  by  the  square  yard,  and  the  spreaders  and  ploughmen  by 
the  acre.  A  portion  of  the  ley-ground  is  ploughed  early  in  May 
and  sown  to  rape,  which  is  fed  off  previous  to  its  taking  the 
wheat  in  the  autumn.  From  80  to  100  acres  of  Italian  rye-grass 
are  sown,  and  sometimes  French  grasses,  as  a  substitute  for 
broad  clover.  These  are  allowed  to  remain  three  years,  and  are 
fed  off,  generally  by  lambs.  The  stall  beasts  are  kept  in  the 
vale  during  summer,  and  put  up  in  sheds  in  October ;  they  are 
supplied  with  cut  turnips,  bruised  barley,  and  linseed,  the  two 
latter  being  made  into  "  pudding,"  of  which  the  beasts  have  half 
a  gallon  a  day.  The  breeding  cribs  are  cemented  to  prevent  the 
intrusion  of  rats,  and  between  every  two  cribs  is  a  small  trough, 
which  is  kept  always  full  of  water  from  a  tank  regulated  by  a 
ball-cock.  Here  is  another  excellent  steam-engine,  which  works 
a  useful  threshing-machine.  The  corn  is  threshed,  winnowed, 
sacked,  and  weighed,  and  the  straw  is  cut  into  chaff  when  wanted 
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concurrently  with  the  threshing.  By  a  simple  but  ingenioiu 
contrivance  a  bell  rings  as  soon  as  the  sack  reaches  its  proper 
weight.  Newcastle  coal  having  burnt  out  the  bars  of  the  famace, 
a  vessel  is  freighted  with  coal  from  Scotland.  About  6000  sheep, 
all  pure  downs,  are  kept  on  the  farms,  as  also  from  40  to  50 
fatting  bullocks,  and  60  working  oxen,  chiefly  driven  by  reixu  in 
pairs. 

The  tenantry  on  the  estates  of  Henry  Charles  Sturt,  Esq.,  of 
Critchell,  are  said  to  have  been  the  first  who  themselves  bought 
fixed  engines  for  threshing,  winnowing,  &c.  One  of  the  fint 
fixed  engines  was  erected  by  Mr.  Ford,  of  Rushton  Farm,  whose 
fat  Hereford  cattle  occupy  conspicuous  places  in  the  prize  lifU 
at  Cliristmas.  The  general  system  upon  this  portion  of  Mr. 
Sturt's  estates  is  five-field ;  but  the  following  course  has  been 
found  to  answer  well  on  the  stiff  soils : — 1,  swedes,  fed  off  late 
in  the  spring ;  2,  rape  and  turnips,  or  turnips  alone,  fed  off  in 
following  fall,  and  sown  to,  3,  wheat;  4,  barley;  5,  clover;  6, 
old  ley  ;  7,  wheat.  One-half  of  the  wheat  stubs  are  brought  into 
barley,  the  other  half  into  swedes  or  turnips :  one-half  of  the 
turnip  land  fed  off  is  sown  to  barley,  the  late-fed  land  affording 
another  green  crop.  This  course  gives  great  advantages  in  tbe 
working  of  the  land  in  unfavourable  springs. 

On  Mr.  Start's  home-farm  there  is  a  very  perfect  fixed  steam- 
engine,  which,  besides  threshing,  winnowing,  chaff  cutting, 
breaking  bones,  cracking  oats,  beans,  &*c.,  and  dressing  flonr, 
pumps  water  for  the  supply  of  the  house,  stables,  farm-ysord,  ftt» 
and  saws  the  wood  for  all  buildings  erected  on  the  estate,  catting 
up  in  a  summer's  day  1400  feet  of  oak  or  elm,  or  1800  of  fr 
timber.  The  engine  is  equal  to  this  and  the  grinding  of  barley 
at  the  same  time  :  the  boiler  is  tubular,  and  the  consumption  of 
coal  about  5  cwt.  for  12  hours.  Mangold  is  grown  in  this  man- 
ner:— During  the  winter  long  dung  is  carted  out,  spread  and 
ploughed  in,  a  subsoil -plough  following.  In  the  spring  the  land 
is  found  to  work  very  freely,  and  it  is  again  ploughed  and  worked 
about  until  reduced  to  a  fine  tilth.  A  sack,  or  6  bushels,  of 
bones  mixed  with  ashes,  droppings  of  fatting  beasts,  &Cf  ^ 
sown  broadcast,  at  the  rate  of  80  to  100  bushels  per  acre.  The 
plough  follows  close  and  throws  up  the  land  in  ridges,  abont 
2  feet  apart.  A  very  light  roller  is  drawn  along  the  ridges  to 
plane  the  surface,  and  men,  women,  and  boys  follow  wiUi  the 
seed  in  aprons,  and  dibble  3  or  4  seeds  in  at  intervals  of  U 
inches.  Another  rolling  completes  the  process.  The  pl^"^ 
are  singled  by  hand,  horse-hoed  two  or  three  times,  and  the  loil 
between  the  plants  is  deeply  hoed  by  hand.  The  crops  hay« 
always  been  excellent,  without  exception :  the  cost  of  putting  '^ 
the  seed  is  bs.  an  acre,  exclusive  of  horse  labour  and  cartel^'' 
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md  last  year  the  crop  of  mangold  was  about  42  tons  per  acre  ; 
swedes  are  sown  on  the  flat.  A  flock  of  350  ewes  are  kept,  the 
whole  of  the  sheep  sold  being  in  a  fat  condition.  The  tups  are 
pat  out  about  12th  Sept.  The  ewes  seasoned  in  the  first  week 
are  marked  No.  1 ;  those  of  the  second  week,  No.  2,  and  so  on. 
At  the  time  of  lambing  they  are  taken  into  the  yard  in  numerical 
order,  to  be  under  the  eye  of  the  shepherd  ;  and  it  has  happened 
invariably  that  since  this  plan  has  been  followed — 12  or  15  years 
— at  shearing  time,  a  greater  number  of  lambs  were  living  than 
there  had  been  ewes  put  to  the  ram.  As  many  as  from  400  to 
500  pigs  are  kept  on  the  farm. 

In  the  five-field  course  a  portion  of  the  ley  ground  is  some- 
times broken  up  and  sown  to  rape  and  turnips.  Mr.  J.  A. 
Damen,  who  occupies  a  chalk  farm  near  to  the  Bagshot  sands  at 
Winfrith,  says  it  is  not  unusual  to  let  the  sheep  run  over  the 
clover  after  the  barley  is  off;  but  it  pulls  up  the  plant,  and 
the  clover  is  not  half  so  good  in  the  ear.  Some  sow  it  after  the 
barley,  and  give  it  a  tine  with  the  harrows  ;  but  he  thinks  it  best 
to  sow  it  with  the  barley,  give  it  one  tine  and  a  rolling.  Italian 
rye  is  sometimes  grown  in  this  neighbourhood,  instead  of  clover : 
it  comes  very  early  in  the  spring,  and  the  young  lambs  can  be 
put  upon  it  a  month  before  the  clovers  are  ready  for  them.  "  We 
very  often,"  says  Mr.  Damen,  '•'  have  lambs  upon  it  in  January 
and  February.  I  have  fed  it  twice ;  then  cut  it  for  hay ;  then 
seeded  it,  and  had  40  bushels  of  seed  per  acre."  A  good  deal 
of  fat  beef  and  many  sheep  are  grazed  in  this  district,  and  it  is 
computed  that  where  one  bullock  was  grazed  twenty  years  ago 
there  are  now  a  score  fattened.  The  consumption  of  oil-cake  is 
very  large ;  and  artificial  manures  are  extensively  applied. 

Mr.  Thomas  Homer  Saunders,  of  Watercombe,  who  gained 
the  30/.  cup  this  year  for  the  largest  number  of  stock  and  the 
greatest  quantity  of  corn  of  the  best  quality  shown  on  the  farm 
before  harvest,  pursues  a  system  peculiar  to  himself,  by  which 
he  is  enabled  to  keep  a  very  large  quantity  of  stock,  and  to  take 
three  corn  crops  in  six  years.  The  foundation  of  his  system  is 
keeping  the  ground  constantly  in  action,  and  growing  amazing 
quantities  of  good  food,  whilst  bringing  the  land  into  the  best 
possible  condition  for  wheat.  Mr.  Saunders  occupies  about  900 
acres  of  light  land,  700  of  which  are  chiefly  on  the  chalk,  and 
the  remainder  are  very  poor  heath. 

Upon  Watercombe  Farm  the  following  course  is  observed : 
J.  Wheat. 

2.  Barley  (stubble  sown  with  vetches). 

3.  Turnips  or  swedes. 

4.  Barley  with 

5.  Clover. 

6.  Clover. 
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One  third  of  the  swedes  is  generally  kept  for  feed  till  tod  late 
for  barley  sowing,  and  the  field  is  put  into  rape  or  early  turnips. 
Autumn  wheat  follows  instead  of  spring  corn,  and  in  the  spring 
following  the  field  is  sown  with  clover  and  rye-grass  ;  and,  after 
one  year's   ley,   falls   into  wheat  again  in  the  regular  oouiie. 
Where  there  is  a  tendency  to  clover  sickness,  a  field  is  takoi  out 
of  the  course  and  sown  to  sainfoin,  coming  to  clover  only  onoe 
in  twelve  years.    The  turnips  required  for  late  feeding  are  mown 
when  their  greens  are  6  or  8  inches  high,  and  in  this  way  a  veiy 
late  crop  of  perfectly  sound  roots  is  obtained.    A  constant  supply 
of  green  food  is  thus  kept  up  without  the  aid  of  water-meadows. 
This  practice  of  mowing  turnips — not  for  their  tops,  but  for  the 
preservation  of  the  bulbs — besides  its  novelty,  has  such  obvious 
recommendations  about  it,  that  a  few  words  of  explanation  re- 
specting it  may  be  useful.     For  early  feed,  Mr.  Saunders  finds 
Skirving's  swedes  by  far  the  best ;  they  produce  the  most  keep 
of  any  swede  for  early  feed,  but  if  not  housed  or  pitted  before 
frost  they  lose  much  of  their  quality.     The  sort  grown  for  mid- 
winter or  spring  is  a  very  yellow-fleshed  variety  with  a  green 
rind,  commonly  known  as  the  ^^  old  green  top  f  but  there  is  a 
great  difficulty  in  getting  the  right  sort,  which  will  keep  as  good 
out  in  the  field  all  through  the  winter  as  in  the  house,  no  matter 
how  hard  the  frost  may  be.    Tltfey  will  keep  sound  till  May,  and 
in  the  spring  will  sustain  more  sheep  per  atTe  than  Skirving's, 
which  appear  double  as  large  in  the  autumn ;  for  this  variety  is 
not  a  large  sort  to  look  at,  though  it  grows  deeply  underground. 
Mr.  Saunders  has  grown  this  sort  twenty  years,  his  attention 
having  been  first  called  to  it  by  observing,  after  a  very  hard 
winter,  that  this  was  the  only  turnip  not  rotten.     To  use  his 
o^vn  phrase,  "  they  saved  the  lives  of  his  sheep  "  on  that  occasion. 
They  are  sown  in  the  early  part  of  June,  as  fast  as  the  green 
crops  are  fed  off:  none  are  sown  later  than  the  first  week  in 
July ;  the  common  green  round-top   being  sown  after  that  time. 
As  soon  as  the  greens  get  up  6  or  8  inches  high  they  are  mown 
down  to  within  an  inch  of  the  bulb,  and  this  is  not  found  to 
deteriorate  their  bulk,  or  the   "proof"  or   quality  of  keeping. 
Part  of  the  second  year's  clover  has  one  ploughing,  and  a  crop 
of  turnips  is  taken  before  wheat. 

Upon  Warm  well  Farm,   Mr.  Saunders  adopts   a    seven-field 
course,  thus : — 

1.  Swedes. 

2.  Barley  (stubble  sown  with  vetches  or  rye  in  the  autumn^ 

fed  off  the  following  spring). 

3.  Turnips  (fed  off  in  autumn). 

4.  Wheat. 

5.  Clover  upon  tlic  stubble  (mown  for  hay,  and  clover  heads 

hurdled  off). 
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6.  Old  clover  (fed  till  about  June,  then  turnips,   with  one 

ploughing — fed  oflF). 

7.  Wheat. 

A  great  deal  of  manure  is  made  on  the  farm,  and  the  expendi- 
ture on  artificial  manures  is  considerable.  The  bulk  is  applied 
to  the  turnip  crop,  the  land  being  topped  with  10  cart-loads  of 
put  dung,  and  the  seed  drilled  with  1  qr.  of  bones  and  1  cwt.  of 
superphosphate,  and  4  put  loads  of  compost,  chiefly  made  by 
pigs,  per  acre.  The  land  must  be  ploughed  very  thin  when 
turnips  are  grown  on  old  ley,  so  that  the  old  swath  is  not  taken 
up  for  wheat.  The  two  year  old  leys  are  manured  for  wheat  with 
farm-yard  dung ;  guano  being  sown  broadcast  upon  the  wheat  in 
spring,  when  necessary.  The  custom  of  the  country  is  to  sow 
clovers  with  barley ;  but  Mr.  Saunders  finds  they  take  much 
better  if  harro wed-in,  in  April,  on  wheat,  after  turnips.  Very 
large  crops  of  clover  are  gained  in  this  course,  and  "  sickness  "  is 
never  known.  From  14  to  16  acres  of  mangold  are  raised  on  the 
farms  every  year.  The  land  has  six  or  eight  loads  of  dung  to 
the  acre  ploughed-in,  in  the  autumn,  and  is  well  ploughed  and 
worked  in  the  spring,  when  it  receives  a  second  dressing  of  yard 
manure,  balked  in ;  2  cwt.  of  guano  being  sown  broadcast  on  the 
open  drills  before  the  dung  is  covered.  The  horse-hoe  is  put 
into  the  turnips  when  they  are  very  young,  to  kill  chick  weed,  to 
which  the  farm  is  subject.  Nearly  every  crop  receives  three 
horse-hoeings,  and  after  the  hoeings  small  tines  are  fitted  into  the 
hoe  for  rape.  For  this  crop  the  land  is  well  stirred  to  a  depth 
of  5  inches  ;  two  drills  are  tined  at  a  time,  and  a  pony  will  get 
over  5  acres  a-day.  The  tines  are  brought  as  close  up  to  the 
plant  as  possible,  and  the  eagerness  with  which  the  roots  work 
their  way  into  the  well  pulverised  soil  is  soon  apparent  in  the 
rapid  growth  of  the  plant.  In  manuring  for  turnips  it  has  been 
found  that  dung  which  has  lain  on  the  land  is  more  efficacious 
than  dung  ploughed  in  direct  from  the  yard.  Mr.  Saunders  has 
always  found  chalking  a  remedy  for  clubfoot  in  turnips. 

Italian  rye-grass  is  found  to  furnish  a  better  opportunity  than 
vetches  afford  for  cleaning  the  ground  well  before  swedes.  This 
kind  of  land,  unless  well  attended  to,  is  very  subject  to  couch, 
and  the  difficulty  of  keeping  down  this  troublesome  weed  is 
increased  in  Mr.  SauncWs's  case  by  what  are  termed  "  launces  " — 
the  margins  of  glebe  land,  which  exist  all  over  his  farms,  and  are 
found  such  fruitful  nurseries  for  couch  and  hindrances  to  clean 
cultivation  tliat  a  space  of  3  feet  on  either  side  the  "  launce  "  is 
left  fallow  when  preparing  for  wheat ;  the  plough  and  the  harrow 
being  continually  at  work  upon  it.  These  are  the  only  fallows 
on  the  farm  ;  and  it  is  to  be  regretted  that,  where  such  obstacles 
to  clean  farming  exist,  a  friendly  exchange  does  not  remove  the 
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evil.  When  riding  over  the  farm  in  the  antnmn  I  was  ihown 
two  pieces  of  turnips  where  clean  fallows  had  been  tried  agaiut 
turnips  after  vetches,  and  turnips  after  rye-grass.  All  the  tuniipi 
had  been  sown  on  the  same  day,  and  if  there  was  a  difierence  it 
was  certainly  not  in  favour  of  the  clean  fallow.  At  the  begin- 
ning of  this  year  (1854)  a  remarkable  proof  of  the  snperiority  of 
the  clean  fallow  was  shown  by  these  very  turnips.  They  woe 
shown  in  competition  for  a  silver  cup  offered  for  the  best  geDenI 
root  crop.  Ttie  competitors  were  good  farmers,  who  bad  rsiied 
their  roots  (mostly  swedes)  after  a  clean  fallow,  and  on  mnch 
better  turnip  soils  than  Mr.  Saunders.  Yet,  at  the  annnal  dinner 
of  the  Winfrith  Farmers'  Qub,  held  January  4th,  the  cup  wai 
awarded  to  Mr.  Saunders,  who  values  it  above  all  his  other 
prizes  as  a  testimony  to  the  soundness  of  his  principle  in  bnor 
ing.  It  is  arranged  that  a  piece  of  turnips  shall  lay  alongside  a 
piece  of  Italian  rye,  to  be  consumed  together  by  the  sheep,  so 
that  in  wet  weather  they  may  be  drawn  off  the  turnips  on  to  the 
grass.  Tills  seven-field  course,  Mr.  Saunders  considers,  gm 
a  larger  amount  of  green  food  than  any  other  in  practice  io  die 
county,  and  allows  of  growing  wheat  twice  in  seven  years :  and, 
besides  avoiding  clover  sickness,  it  materially  assists  in  the  coo- 
sol  idation  of  the  land  for  wheat.  It  also  keeps  an  amaiing 
number  of  sheep.  In  sheep  husbandry  Mr.  Saunders  differs  from 
his  neighbours  in  this  respect :  that,  instead  of  selling  hb  Iambi 
in  the  fall,  they  (suffering  from  scour,  like  all  other  flocks  lying 
near  the  coast)  are  run  round  till  the  second  year,  when  the  best 
wethers  are  sold  with  the  full-mouthed  ewes.  The  best  chilveis 
are  kept  for  the  ram,  and  the  culled  wethers  are  kept  till  thej 
arc  four-teeths,  when  they  are  fatted  and  sent  direct  to  the 
London  Christmas  market.  Prizes  were  taken  at  two  of  die 
Agricultural  Societies'  meetings  this  year  by  the  shepherd  for 
rearing  781  lambs  from  652  Down  eM'es.  Oxen  are  used  for 
farm  purposes,  and  fattened  off  with  oil-cake  and  swedes.  Ahont 
150  pigs  are  fattened,  and  over  500  head  of  poultry  kept  on  the 
farm.  The  pigs  tread  down  their  litter  in  a  kind  of  open  looie 
box  in  which  the  straw  is  piled  in  layers  to  a  height  of  6  feet 
In  this  way  620  loads  of  pigs'  manure  were  made  last  yeir. 
To  prevent  vermin,  the  mows  when  made  in  the  fields  are  cat 
jard  in  at  their  base,  and  rats  are  thrown  J^ack  by  the  compactnesi 
3f  the  reed  as  they  would  be  by  a  board  set  at  an  angle.  This 
aas  been  found  to  answer  most  effectually.  Mr.  Saunders  was 
me  of  the  first  to  up'  ^ones  on  their  introduction  into  the  county, 
^e  F^'-'voc  hnr-A  fr  ...ti«in  the  character  of  a  *^  clean "  fjBnner ; 
*nd,  ^'  ..I.  i«.,  .^  the  frequent  horse-hoeings  mentioned,  the 
lelf  •—     .  .t..r\g  off  turnips,  are  gone  over  by  an  agrical- 

iim  ».       -r*.  .mnof'     ^Afh    n    fli-t^^o  -nrongM^l    fork,  who  **  fnkff* 
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dp"  the  youngest  ^' blade"  of  couch  that  has  intruded  upon  the 
farm. 

Mr.  James  Caines,  of  Cbeselbome,  occupying  about  700  acres, 
the  greatest  portion  very  tbin  soil,  upon  tbe  chalk,  maintains  a 
flock  of  about  700  ewes,  and,  by  a  liberal  consumption  of  oil- 
cake, fattens  200  wetbers  and  60  or  70  beasts.  The  grazing 
sheep  get  about  1  lb.  of  oil-cake  a  day,  and  the  beasts  oil-cake 
and  swedes :  the  American  barrel  cake  is  found  the  best.  '^  I 
can  in  no  way  improve  my  thin  farm,"  says  Mr.  Caines,  "  so 
{NTofitably  as  by  a  large  use  of  liuseed-cake.  The  sheep  pays 
you  for  the  cake,  and  leaves  a  very  rich  manure,  which  does  not 
require  to  be  carted."  About  150  pigs  are  fattened  every  year 
and  sent  to  the  London  markets.  The  four-course  shift  is  fol- 
lowed^ and  about  80  acres  of  swedes  are  grown  every  year  with 
superphosphates  and  crushed  bones. 

Mr.  Henry  Fookes,  of  Whitchurch,  who  has  carried  oflF  several 
of  the  lai^e  cups  offered  for  tumips,€grows  a  good  proportion  of 
giant  sainfoin.  This  plant  was  introduced  into  the  county  about 
six  years  ago  from  Berkshire.  Mr.  Farquharson,  Mr.  Fookes,  Mr. 
House,  and  Mr.  Burgess,  purchased  the  first  lot  at  the  fancy  price 
of  25^.  a  bushel.  The  expenditure  has  however  never  been  re- 
gretted, for  according  to  the  valuation  of  one  of  these  gentlemen 

10  acres  of  it  are  worth  20  acres  of  common  sainfoin.  It  is  now 
grown  extensively  in  the  neighbourhood  of  Wimbome,  Bland  ford, 
Durweston,  &c.  It  is  sown  in  the  spring  with  the  Lent  com 
and  left  till  the  summer  following,  when  it  is  mown  for  hay, 
affording  one  good  feed  afterwards.  Mr.  Fookes  is  a  large 
breeder  of  Cochin  China  fowls,  which  at  the  London  periodical 
poultry  sales  have  realised  on  an  average  1/.  a  head.  The 
butter  of  a  small  daily  is  made  on  the'  Devonshire  principle, 
and  the  scalding  of  the  milk  is  found  to  take  away  all  unplea- 
sant taste  from  the  butter,  although  the  cows  are  allowed  as 
many  swedes  as  they  like. 

Edward  St.  Vincent  Digby,  Esq.,  of  Minterne,  has  for  the  last 
8  years  grown  on  a  portion  of  his  farm  wheat  and  mangold 
alternately,  and,  except  in  unfavourable  seasons,  he  has  found  both 
crops  to  yield  remarkably  well,  the  wheat  returning  as  much  as 

11  sacks  an  acre  in  the  most  favourable  year.  The  roots  are 
grown  on  the  balk,  with  20  tons  an  acre  of  farmyard  dung  and  2 
cwt.  of  superphosphate.  Mr.  Digby  considers  he  can  keep  more 
stock  on  an  acre  of  mangold  than  on  an  acre  of  swedes.  The 
meadows  surrounding  the  house  are  favourably  situated  for  irri- 
gation, and  they  receive  the  contents  of  a  liquid  manure  tank 
which  promotes  the  growth  of  herbage  greatly,  and  admits  of 
four  feedings  and  a  mowing  a  year. 

The  Right  Hon.  Lord  Rivers,  who  possesses  nearly  30,000 
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acres  of  ^and  in  this  county,  and  manifests  a  very  warm  intereit 
in  its   agriculture,  has  lately  taken  in  hand  two   farms  in  tte 
neighbourhood  of  his  residence,  Rushmore  Lodge.     The  Fan- 
ham  farm  consists  of  about  400  acres,  a  great  portion  of  which, 
three  years  ago,   was  a  common  field,  growing  wheat,  berlev, 
and — couch,  the  latter  being  pleasantly  regarded  as  clover.  The 
condition  of  this  land,  both  as  regards  poverty  and  foalness,it 
would  be  impossible  to  exaggerate,  although  naturally  of  rerj 
fine  quality.     About  297  acres  are  arable,  94  are  almost  cndrdj 
covered  with  furze,  and    the  remainder  are  very  coarse  down 
Tollard  Farm,  which  is  worked  with  it,  consists  of  188  acres  anUe, 
but  portions  of  it  arc  so  steep  that  they  cannot  be  ploughed 
upward,  nor  can  the  drill  be  used  on  it :  20  acres  are  modente 
grass  land,  and  179  are  described  as  "  the  very  worst  down  in 
England."    On  the  arable  his  Lordship  follows  a  four-field  shifN 
catching  a  green  crop  after  wheat  and  before  turnips.     On  4 
acres  of  land  cabbage  plaifts  are  pricked  in  in  March,  and  an 
average  produce  of  50    tons   an   acre   is  obtained.     The  chief 
points   in  his  Lordship's  farming  are,  deep  ploughing  (all  the 
arable  land  being  ploughed  with  one  of  Howard's  implements  at 
least  a  foot  deep),  and  his  Pit  si/stem  of  feeding  pigs  and  pre- 
paring manure.      The  farm   buildings  are  arranged  on  a  most 
convenient  plan,    designed    by    his  Lordship    (see    Plan),  the 
kitchen  being  placed  in  one  of  the  angles  so  as  to  communicate, 
right  and  left,  with  ranges  of  stalls,  meal-stores,  root-houses,  4c 
In  the  centre  of  the  yard  a  pit  is  formed  10  feet  deep,  and  in 
width  and  length  24  by  30 ;  this  is  bricked  and  cemented,  and 
surmounted  by  a  dwarf  brick  wall.     The  fatting  houses  open 
conveniently  to  it,  and  the  litter  of  the  fatting  beasts  and  hones 
is,  by  means  of  a  hand-barrow,  thrown  into  it,  the  liquid  mannte 
being  caught  on  cemented  floors  and  conveyed  into  the  pit  by 
a  pipe  placed  6  inches  under  ground.     Upon  the  litter  a  number 
of  young  pigs  run  about  in  all  weathers,  treading  the  straw  into 
dung  and  providing  for  the  arable  the  finest  possible  farmyard 
manure.      Every  particle  of  solid   manure   and    every  drop  of 
urine  are  thus  saved ;  the  ammonia  is  prevented  from  escaping 
by  the  constant  kneading  by  the  pigs  ;  the  yard  is  kept  tidy; 
there  are  no  little  streams  of  liquid  manure  running  off  to  ihc 
barton  pond ;  there  are  no  sties  to  be  cleansed,  and  no  piggcne* 
to  be  built.     As  soon  as  a  porcine  youth  becomes   sufficiently 
advanced  in  life  to  make  his  own  way  in  the  world,  he  is  taken 
from    his  dam  and  most  unceremoniously  tossed  into  the  pit» 
where  he  remains  till  the  butcher  claims  him,  making  himself 
happy    on    plenty   of   tailing   barley,    pollard,   and  steamed  or 
grated  roots,  and  in  severe  weather  "  burrowing  "  into  the  litter 
and  making  thatch  for  himself.     According  to  critics  his  Lord- 
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ship's  pigs  ought  either  to  be  drowned  in  liqoid  maniue  or 
blinded  by  ammonia,  or  frozen  to  death  in  cold  wether.  None  of 
these  things  however  happens.  Open  air  exercise  keeps  the  pigi 
in  health  ;  the  ammonia  is  kept  under ;  and  the  liquid  manure  ii 
not  in  greater  supply  than  the  straw  can  entirely  absorb,  leaving 
a  dry  surface  for  the  pigs,  which  in  winter  can  make  for  thesk- 
selves  from  it  a  coverlet  as  thick  as  they  please.  We  saw  in  the 
midst  of  the  severe  weather  of  this  winter  some  40  or  50  of  theie 
animals  (70  is  the  ^'  stock  "  of  a  pit),  and  we  are  bound  to  uj 
we  never  saw  a  happier  or  more  thriving  lot  of  porkers.  In 
this  way  fully  300  pigs  are  fattened  annually.  A  flock  of  6S0 
ewes  and  200  chilver  lambs  is  maintained  on  the  farmSi  lad 
about  35  beasts  are  fattened  with  oilcake  at  the  rate  of  8  Ifai.  a 
day,  and  96  lbs.  of  roots  with  straw,  but  no  bay.  The  valoaUe 
manure  thus  pitted  and  preserved  is  applied  at  the  rate  of  15  or 
20  loads  per  acre,  and  is  almost  the  sole  manure  used  on  tbe 
farms. 

This  Report  would  be  incomplete  without  a  notice  of  the  fanm 
of  the  Rev.  Anthony  Huxtable  of  Sutton  Waldron,  although  the 
notoriety  which  they  have  attracted  will  reduce  our  mention  of 
them  to  the  condition  of  a  ^'  thrice-told  tale.*'     The  Reverend 
gentleman  occupies  two  farms,  on  each  of  whicb  steam  power  if 
employed.     His  "  hill  farm  "  consists  of  some  250  acres,  resting 
upon   the  upper  chalk,  which  is  very  hard  and  rubbly.    The 
greater  portion  was  formerly  sheep-drive  of  an  inferior  quality ; 
50  acres  were  broken  up  out  of  Cranbome  Chase,  and  about  70 
acres  were  average  down  land.     The  "  tall  chimney "  and  the 
extensive  range  of  buildings  stand  in  strong  contrast  to  the  8U^ 
rounding  downs,  and  light   up   with  sudden  activity  and  ani- 
mation a  somewhat  desolate  district.     The  engine  of  G-hone 
power,   besides    driving    a  combined  threshing,  straw-shakings 
winnowing  and  sacking  machine,  cuts  by  one  of  Comes'  imple- 
ments most  of  the  straw  into  chaff,  whilst  the  rest  of  the  straw  it 
propelled  into  a  large  dry  covered  shed  close  to  the  cattle  stalls. 
The  same  engine   also  is   used  for  working  two   pair  of  mill 
stones,  a  flour  dressing  machine,  a  large  bone  mill,  and  a  bean 
bruiser ;  and  after  work  at  night  the  remaining  steam  cooks  the 
oots  for  the  pigs.     Above    the  boiler  and  engine   is   a  laxge 
'•ving-room  where  the  surplus  heat  hardens  the  com  for  grinding, 
...A  iV    vet  weather  is  found  of  great  service.  ^A.11  the  arrange- 
/»,    1.^  ^*ock  are  made  with  a  view  of  Smng  the  manure 
•     -''',.w      V  nether  by  evaporation   or   leakage.     The   liquid 
•.a.i«uxc    rou.  Jl  the  stock  is  conveyed  into  one  large  tank  oon- 
•^uous  to   covered   receptacles   for  the  dung,   which    is   daily 
-dtere'1   -'th  the  urine,  and  the  '^--linage  of  these  pits  is  caught 
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Norbents  which  are  collected  and  protected  from  weather  under 
le  lengthened  eaves  of  the  dung^roofs.  About  40  or  50  beasts 
re  fattened  every  year,  being  purchased  in  the  fall,  and  fed  upon 
wedes  and  oilcake,  straw  and  bean-meal.  Thg  beasts  are  all  tied 
ip,  standing  upon  floors  of  brick  covered  with  cement.  The 
wedes  given  them  are  cut  into  fine  slices  by  Moody's  tumip- 
tntter  and  intimately  mixed  with  chaff,  the  meal  and  cake  being 
trewed  over  this  in  a  fine  powder.  During  two  seasons  Mr. 
Soxtable  tried  the  steaming  of  straw  for  his  cattle,  but  found  the 
inctice  injurious — the  animals  becoming  relaxed,  and  the  young 
»tock  becoming  very  delicate  and  doing  ill  when  turned  out  to 
jrass  in  the  spring.  The  process  of  steaming,  however,  it  may 
)e  useful  to  dairymen  to  know,  was  found  beneficial  in  the  pro- 
luction  of  milk.  The  fatting  sheep  are  now  also  tied;  they 
»tand  upon  sparred  floors  through  which  the  manure  falls  to  be 
cmoved  daily,  the  urine  flowing  towards  the  tank.  Formerly 
he  sbeep  were  kept  in  boarded  pens,  as  described  in  the  Royal 
igricuUural  Journal^  vol.  vi.,  but  after  some  years'  experience 
t  has  been  found  that  the  animals  sicken  when  kept  in  this 
ashion,  it  is  believed  from  the  exhalations  from  the  pit-manure 
)eneath  them.  The  present  plan,  which  is  Sir  R.  Simeon's  of 
5wainster,  Isle  of  Wight,  has  for  four  years  been  found  successful, 
tfr.  Huxtable  employs  the  house  only  during  the  three  or  four 
nonths  of  the  winter,  as  he  6nds  that  even  fatting  sheep  do 
)etter  upon  the  land.  Oals  are  found  to  agree  with  the  sheep 
►etter  than  oilcake,  though  of  course  the  manure  is  not  so 
aluable.  The  stock  of  sheep  kept  on  this  farm  consist  of  a 
reeding  flock  of  300  ewes.  The  pen  lambs  are  sold  in  their 
rst  year,  and  the  old  ewes  are  fattened.  At  the  time  of  my 
isit  there  were  750  sheep  on  the  farm.  A  great  number  of  pigs 
re  fattened.  In  summer  they  are  kept  in  houses  with  boarded 
oors,  with  a  small  airing  yard  attached  to  each  pen — a  plan 
hich  is  followed  principally  for  the  convenience  of  obtaining 
rawless  dung,  which,  being  mixed  with  ashes,  is  used  in  the  drill 
>r  turnips.  From  900/.  to  1000/.  worth  of  pigs  is  sold  off 
inually. 

The  rotation  is  the  five-field,  the  breadth  of  wheat  having  been 
adually  diminished  to  52  acres,  on  account  of  the  severe 
ights  which  have  affected  that  crop,  and  which  are  ascribed  to 
e  elevation  at  which  it  is  grown,  as  at  the  **  West  farm," 
ree  miles  off,  at  an  elevation  of  350  feet  only,  wheat  has  been 
own  alternately  for  nine  years  with  scarcely  any  blight,  and 
[th  an  annual  yield  averaging  8  to  9  sacks  per  acre.  The  best 
»m  crop  grown  on  the  hill  is  oats.  In  chalking,  the  chalk 
jneath  the  soil  has  produced  no  benefit,  but  much  has  been 
•rived  from  the  chalk  found  300  feet  below  the  level  of  the 
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farm.  My  attention  was  especially  attracted  by  a  large  erection 
used  as  a  rick  barn,  which  I  learnt  was  found  of  great  serrice 
in  "  catching  "  har^'cst  weather.  This  building,  which  was  40 
feet  loner,  25  wide,  and  of  considerable  height,  was  composed  of 
larch  poles,  wattled  with  furze,  and  roofed  with  half-inch  bcnrds 
covered  with  hroxcn  jjoper  nailed  on,  and  tarred  and  dusted  with 
gritty  snnd  four  times.  The  run  of  the  roof  was  8  inches  in  the 
foot,  and,  notwithstanding  the  fragile  nature  of  its  covering,  the 
high  winds,  which  here  sweep  along  with  great  violence, \O0iild 
not  unroof  it,  nor  could  the  rain  penetrate  it.  When  it  is  con- 
sidered that  1  cwt.  of  the  paper,  at  a  cost  of  42«.,  will  cover 
2590  square  feet  of  roofing,  the  extreme  cheapness  of  this 
building  may  be  easily  estimated. 

The  West  farm,  which  is  principally  clay,  is  under  the  same 
man:igoment  as  the  hill,  the  chief  peculiarity  of  system  being 
the  arrangement  for  conveying  liquid  manure  in  underground 
clay-pipes  for  distribution  at  various  parts  of  the  farm.  Mr. 
lluxtable  mentioned  the  result  of  an  experiment  which  seems 
important.  He  carried  on  for  six  or  seven  years  the  practice  of 
kcepin<r  his  dairy  be.ists  in  houses,  only  turning  them  out  once 
a-da}'  for  exercise.  Tliis  at  first  was  found  profitable  in  many 
respects,  but  ultimately  the  constitution  of  the  cows  and  of  their 
progeny  became  so  enfeebled,  and  the  development  of  tubercles 
in  the  lungs  of  tlie  calves  so  marked,  that  two  years  ago  the 
practice  was  altogetlier  abandoned,  and  now  his  breeding  stock 
and  cows  arc  ke])t  principally  in  yards  with  sheds  attached,  their 
food  being  taken  to  them.  Tliis  practice  has  been  found  to 
answer  so  well,  that  in  future  it  will  be  wholly  followed. 

A  great  many  oxen — fully  as  many  again  as  there  were  twenty 
years  ago — are  kept  in  the  c  lialk  district.  In  the  neighbourhood  of 
Dorchester  they  are  bought  tliree  years  old,  worked  two  yearu, 
then  grazed  or  sold  out.  A  large  number  of  young  beasts  arc 
bought  and  sold  out  as  three-years  old,  with  calves  at  their  sides, 
for  the  supply  of  the  dairies,  which  generally  do  not  breed 
enough  to  keep  their  numbers  intact. 

The  proportions  of  arable,  meadow,  and  pasture,  on  a  farm  of 
500  acres,  which  would  be  about  the  average  area  of  a  com  and 
sliecp  farm,  would  in  the  chalk  district  be  probably  300  acres  in 
tillage,  60  dry  and  watered  meadow,  100  ewelease  or  sheep 
sleights  (varying  much  in  quality  from  the  generally  undulating 
surfaces  of  this  description  of  pasture),  and  the  remaining  40  in 
cowlease  .a:round,  home  crofts  or  lambing  closes,  paddock,  and 
homebtead.  But  on  the  larger  farms,  of  1200  or  1500  acres,  a 
mucli  greater  proportion  of  down  land  or  sheep  pastures  will  he 
found,  with  perhaps  a  good  breadth  of  coppice  and  woodland, 
the  convenience  and  value  of  which  the  farmer  knows  how  to 
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estimate  who  has  to  pay  5^.  or  6^.  a-dozen  for  hurdles,  besides 
:iine,  horses,  and  labour. 

The  turnip  husbandry  of  the  chalk  district  is  admirable,  and 
of  late  years  it  has  made  great  advances  under  the  stimulating 
influence  of  the  large  silver  cups  offered  to  the  best  turnip 
growers  by  some  of  the  local  agricultural  societies,  as  well  as  by 
the  increased  attention  given  by  the  farmer  both  to  his  own 
home-made  manures  and  to  artificials.  Superphosphate  was  at 
one  time  all  the  rage  for  this  crop,  but  many  farmers  incline  to 
favour  half-inch  bones,  which  are  considered  to  be  a  medium  for 
conveying  more  continuous  nourishment  to  the  growing  plant 
than  superphosphate,  the  rapid  effects  of  which,  in  starting  the 
young  plant  into  leaf,  are  by  no  means  lost  sight  of.  Hence  super- 
phosphate is  applied  for  the  present  nourishment  of  the  crop,  and 
bones  and  guano  for  its  "  second  course."  Many  farmers  now 
prepare  bones  themselves.  The  pigs  and  horses  are  littered 
with  chaff,  with  which  the  cinished  bones  are  afterwards  mixed ;. 
and  the  heap  being  covered  with  sand  or  fine  earth  to  keep  in  the 
heat,  the  bones  are  soon  sufficiently  reduced  to  enable  the  rootlets 
to  extract  from  them  a  continued  supply  of  nutiiment.  Upon 
the  farm  of  Mr.  Joseph  Darby,  of  Lytchett,  the  writer  saw  a 
very  fine  field  of  swedes  grown  entirely  on  manure  prepared  in 
this  fashion,  and  topping  an  adjoining  crop  raised  on  super- 
phosphate alone. 

The  growth  of  sainfoin,  though  much  in  favour  with  the  best 
farmers,  is  not  cultivated  as  it  might  and  ought  to  be.  With 
some  its  expense,  and  with  others  its  tendency  to  couch  in  the 
latter  years  of  the  ley,  are  considered  sufTicicnt  excuses  for  ex- 
cluding it  from  their  course,  although  emphatically  the  plant  for 
a  calcareous  soil.  It  is  considered  that  it  is  grown  in  much  less 
quantities  than  on  farms  of  the  same  character  in  Wilts.  Scarcely 
any  lucerne  or  Alsyke  clover  is  grown,  but  Italian  rye  is  culti- 
vated with  great  success.  Mr.  Oram  thinks  the  dairy  sometimes 
suffers,  where  sheep  and  dairy  farms  are  combined,  by  the  sheep 
being  kept  on  the  pastures  too  late  in  the  spring.  Consequently, 
dairies  are  often  let  at  1/.  per  cow  less  than  in  Somerset  and 
North  Wilts.  He  suggests  that  this  may  be  avoided  by  growing 
more  mangold  and  using  more  corn  in  sheep-feeding.  Mangold 
is  frequently  dibbled.  Charles  Porcher,  Esq.,  of  Clyffe,  had,  at 
the  time  the  writer  visited  his  farm,  a  fine  piece  of  mangold 
grown  with  charcoal  urate,  5  cwt.  to  the  acre,  with  25  loads  of 
dung.  The  seeds  had  been  dibbled  in  by  boys,  two  of  whom 
would  get  in  half  an  acre  a-day,  at  a  cost  of  14c?.  Swedes  are 
almost  always  drilled,  but  for  wheat  the  drill  is  getting  into  dis- 
favour, especially  on  heavy  soils.  Mr.  George  Summers  told 
me   tliat  broadcasting  is  very  prevalent  in    his  neighbourhood 

VOL.  XV.  2  E 


414  Farming  of  Dorsetshire. 

(Hougbton),  and  that  the  only  seeds  drilled  in  the  parish  lut 
year  were  oats  and  bariey.  Wheat,  when  sown  broad-cait  on 
lisfht  soils,  has  the  land-presser  or  the,  fold  driven  across  it  At 
Wim borne  and  Cranborae,  Whitchurch  and  n\jBiny  parts  of  the 
vale  of  Blackmoor,  wheat  has  been  sown  broad-cast  and  ploughed 
in ;  and  at  Monckton,  Mr.  Henry  Fookes  has  grown  some  very 
good  barley,  got  in  in  this  fashion,  which  is  favoured  most  on 
unkindly  soils,  in  wet  seasons,  when  the  drill  will  not  work 
freely.  Wheat  is  got  in  in  this  manner  at  Bere,  where  there  are 
a  good  many  small  holders  of  land,  and  the  custom  is  for  the 
farmer  to  feed  off  the  turnips,  and,  in  return,  to  get  in  the  wheat, 
finding  thatch  for  the  next  harvest.  The  advantages  which  the 
drill  offers  in  the  saving  of  seed,  and  in  the  opportunity  of 
cleaning  the  crop,  are  not  lost  sight  of;  and  there  is  no-doobt 
that  it  will  be  adopted  by  many  who  now  advocate  broad- 
castinjr.  Tlie  flail  is  used  for  threshing  out  clover  seed  where 
no  mills  exist ;  but  at  Clifton,  near  Sherborne,  Mr.  James  Vio-  I 
cent  has  erected  a  clover  mill,  which  has  been  found  a  great  i 
convenience  to  parties  who  formerly  sent  their  clover  seed  into 
East  Somerset  to  be  milled. 

The  coppices  form  no  inconsiderable  feature  of  the  county- 
The  system  of  management  pursued  is  to  cut  the  wood  at  perioJ^ 
varying  from  ten  to  fourteen  years,  according  to  the  quality  an<^ 
growth  of  the  wood.     In  some  parts  they  give  rise  to  a  regula^ 
trade,  and  afford  work  for  a  class  of  men  for  three-fourths  of  th^^ 
year,   the  rest  of  their  time  being  occupied  in  turnip  hoeing'-^^ 
After  cutting,    the  wood  is  sorted  into  various  qualities,   th^^ 
best    being  used   for  hurdles,    and  the    inferior  going    in   sal^^ 
faggots,  bush  faggots,  and  nickees,  or  small  faggots  used  to  light?^ 
fires.     In  Cranborne  Chase,  before  it  was  disforested,  the  woods  -^ 
came  into  cutting   after    twenty  years'   growth  ;   now  they  aro 
cut  after  eight  or  ten  years ;  but  many  woods,  which  used  to  pay 
145.  or  20*.   an  acre,  now  pay,  some  10*.,  and  some  not  more 
than  6s.  per  acre  per  annum.     Many  of  them  might  profitably 
be  turned  to  arable,  and  in  some  parts  of  the  ChaSe  this  is  being 
done  to  a  considerable  extent.     Wliite-thom  fences  grow  kindly 
in  most  of  the  hill  districts,  indicating  a  good  soil  for  malting 
barley. 

To  this  district  belong  the  water-meadows,  which  for  years 
have  been  a  celebrated  feature  in  the  agriculture  of  the  county. 
In  Mr.  Claridge's  '  General  View  *  of  it,  he  declares  that  at  that 
time  "  the  proportion  of  water-meadows  was  nowhere  so  great, 
nor  anywhere  better  managed."  And  although  the  growth  of 
roots  and  artificials  has  rendered  irrigated  meads  less  necessary 
(not  less  acce])table)  in  slicep  husbandry,  the  encomium  which 
was  passed  upon  them  sixty  years  ago  may  be  repeated  now. 
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The  remarks  with  which  a  most  competent  authority,  Mr.  John 
£ayejstock  Knight,  of  West  Lodge,  Piddletown,  has  favoured 
me,  so  completely  describe  this  part  of  my  subject,  that  I  cannot 
do  better  than  give  them  in  that  gentleman's  words : — 

**  Those  meadows  which  are  irrigated  from  waters  having  their  springs  or 
sources  in  the  chalk  hills  are  the  most  productive  and  valuable,  and  the  vales 
through  which  they  descend  are  for  the  most  part  on  warm  subsoils,  without 
clay.     There  are  two  classes  of  waters,  of  which  advantage  is  talcen  to  irrigate 
the  meadows  traversed  by  them.     The  first  is  the  waters  of  those  rivers  or 
streams  which  are  permanent  or  fluent  all  the  year ;  the  other  class  is  that  of 
the  Winterbournes,  as  they  are  provincial ly  called,  and  which  are  dry  from 
May  or  June  until  the  following  November.     The  best  water  meadows  on  the 
permanent  streams  are  those  from  Up  Sydling  to  Grimstone,  where  the  stream 
joins  the  Frome;  those  from  Ceme  Abbas  to  Charminster,  where  also  the 
Ceme  river  joins  the  Frome ;  those  from  Dulish  to  Athelhampton,  where  the 
stream  joins  the  Piddle  river,  and  again  from  Alton  Pancras  through  Piddle- 
trenthide,    Piddlehinlon,   Waterson,  Piddletown,  Athelhampton,  Tolpiddle, 
Affpiddle,  Bryantspiddle,  Turnerspiddle,  and  Chamberlain  Ford,  to  Ware- 
ham,  where,  on  the  confluence  of  the  Piddle  and  the  Frome,  both  rivers  are 
lost  in  the  estuary  forming  Lytchett  bay  and  Poole  harbour.     To  these  must 
be  added  the  central  and,  as  it  may  be  termed,  the  main  trunk  line  of  the 
Frome    river,  which,  first  assuming  that  character  at  Rampisham  from  its 
sources  west  of  Evershot  and  Chelborough,  passes  Kingcombc  and  Wraxall, 
Cathstock,  Chilfrome,  MItiden  Newton,  Frome  Vauchurch,  Framnton,  Grim- 
stone,    Stratton,    Bradford,    Charminster,    Dorchester,    Stafford,    noodsfbrd, 
Moreton,  Woodbridge,  East  Stoke,  Holme,  and  Wareham.     The  best  of  these 
meadows  commence  about  Maiden  Newton,  and  from  above  that  town  on  the 
brook  descending  from  the  Tollers ;  and  it  is  observable  that  the  quality, 
freshness,  and  produce  of  these  meadows,  bear  an  exact  ratio  to  the  impregna- 
tion of  water  derivable  from  chalk  sources.     Thus  the  junction  of  the  Toller 
stream  at  Maiden  Newton  improves  the  character  of  the  water  previously 
drained  from  the  peaty  and  moory  district  about  Rampisham,  above  Maiden 
Newton.     Receiving  below  Maiden  Newton  the  tribute  of  the  Sydling  and 
Cerne  rivers,  both  of  which  have  their  sources  at  the  foot  of  precipitous  chalk 
hills,  their  value  and  goodness  is  still  further  augmented,  until  the  maximum 
quality  is  attained  from  Framplon  to  Stafford,  below  Dorchester — a  series  of 
irrigated  meadows  probably  not  surpassed  in  any  other  county.     It  may  not  be 
irrelevant  to  notice  the  fact,  which  all  experience  has  established,  of  the 
indication  which  the  growth  of  trout  in  rivers  affords  of  the  quality  of  the 
water  with  reference  to  irrigation,  fish  of  this  species,  the  natural  produce 
of  Dorset  streams  in  general,  in  chalk  or  soft  water  attaining  a  weight  of  2, 
3,  or  even  5  and  6  lbs.,  when  those  of  equal  age  in  moory  or  stained  waters, 
or  that  derived  from  clay  sources,  rarely  exceed  half  a  pound  weight ;  but 
tliese  transferred  to  a  chalk  stream  soon  attain  equality  of  weight  and  condition 
with  the  natives.     Not  inferior  in  condition  to  the  best  Frome  meadows  are 
those  of  the  Cerne,  Sydling,  Dulish,  and  Piddle  rivers;  but  the  valleys  being 
narrow,  and  the  alluvial  space  contracted,  they  do  not  form  so  great  a  feature. 
Below  Stafford,  the  valley  of  the  Frome,  as  it  widens,  becomes  more  debased 
with  large  intermixtures  of  peaty  or  moorish  soil  in  the  meadows,  which, 
though  affording  heavy  burdens  of  hay,  produce  a  coarse  quality  of  produce 
more  fitted  for  dairy  cow  stock  :  thus  large  dairies  gradually  take  the  place  of 
the  large  sheep  stocks  for  which  the  chalk  hills  on  the  upper  region  of  this 
river  were  more  congenial  than  the  proximity  of  long  tracts  of  heath  land, 
which,  from  Woodsford  to  Wareham  on  both  sides,  preclude  the  yet  more  exten- 
sive tracts  of  sterile  heath  extending  to  Poole  and  South  liants. 
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"  Next  in  importance  arc  the  meadows  on  the  course  of  the  Bride  riter, 
Mt'hich  has  its  source  at  Bridehcad,  in  the  pleasure  grounds  of  Mr.  Williams's 
beautiful  scat  of  that  name,  six  miles  west  of  Dorchester,  passing  Kingstoa 
Russell,  Longbredy,  Litton  Cheney,  Swyre,  and  Burton  Bradstock,  where  it 
meets  the  sea.  The  quality  of  these  meadows  cannot  perhaps  be  surpassed, 
especially  at  Longbredy  and  Litton,  at  both  which  places  the  river  receives 
copious  tributaries  from  chalk  sources  of  the  purest  water,  equalled  only  by  the 
beautiful  spring,  the  source  of  the  Wcy  at  Upwey,  and,  like  that,  the  spring  at 
Litton  turns  a  good  mill  within  400  yards  of  its  source. 

"  The  characteristics  of  the  Stourare  not  those  of  a  water-meadow  river;  the 
formidable  volume  of  water  in  flood  would  render  it  less  manageable  for  irri- 
gation purposes ;  neitlicr  is  the  predominance  of  a  clay  soil  fiivoaraUe,  ss 
experience  shows  that  on  clay  soils  watered,  although  the  produce  may  be 
augmented,  the  proof  or  quality  of  the  hay  is  deteriorated,  besides  which  it» 
course  is  principally  through  the  dairy  or  fatting  bullock  country,  the  vale  of 
Blacknioor,  where  breeding  flocks  of  sheep  are  not  ^neral. 

"  Of  the  Wintcrbourne  waters  the  quality  is  not  neld  to  be  so  good  as  thft^ 
from  permanent  sources,  and  another  disadvantage  is  the  uncertainty  of  tb^ 
period  of  the  springs  breaking,  which  in  dry  preceding  summers  is  sometime^ 
protracted  until  after  Christmas,  long  before  which  all  water  meadows  should 
be  in  work.     These  streams  are,  that  commencing  at  Houghton,  and,  passing 
to  Stickland,  Whitchurch,   Kingstoa,  Anderton,  Wintcrbourne  Yelstone,  and^ 
Sturminster,  joining  the  Stour  at  the  latter  place.     Ag^in,  from  WinterboumC^ 
Abbas  another  descends  to  Stecpleton,  Martinstown,  Ashton,  Wintcrbourne 
Monckton,  Herringstone,  and  Carne,  falling  into  the^rome  at  Stafforti.    An-' 
other  has  its  rise  at  Gmnille,  called  the  Tarrent,  and  runs  through  Tarrcnt 
Hinton,  Tarrent  Launccston,  Tarrcnt  ^lonckton,  Luton,  Rushton,  Rawston, 
and  Keytiston,  fulling  into  the  Stour  at  S()etisbury ;  but  this  latter  stream, 
which  gives  the  prefix  of  Tarrent  to  all  the  places  in  its  course,  is  permanent 
some  two  miles  below  Tarrent  Monckton. 

"  These  winter  bournes,  which  annually  burst  at  the  heads  of  valleys  enclosed 
by  chalk  hills  in  this  and  the  analogous  tract  of  country  extending  over  a 
great  part  of  Wiltshire,  commonly  afford  the  prefix  of  winter  bourne  to  the 
jMirishcs  where  they  occur.  Thus  in  Wiltshire  we  have  Winterboume 
Gunner,  Wintcrbourne  Dauntsey,  Wintcrbourne  Stoke,  Winterboume  Earles^ 
&c.  &c.,  answerinjr  to  our  Winterboume  Stickland,  Winterboume  Whitchurch, 
Winterboume  Abbas,  &c.  &c.  A  curious  fact  in  relation  to  the  annual 
bursting  of  these  springs  is,  that  their  *  breaking,'  as  it  is  termed,  is  always 
accompanied  with  strong  gales  of  wind  generally  from  the  S.W.  with  rain, 
but  without  a  strong  gale  they  never  break,  however  wet  the  season.  The 
water- works  for  irrigation  are  generally  renewed  and  restored  after  any  de- 
rangement of  them  in  the  preceding  summer  by  tread  of  cattle,  carting  hay, 
&c.,  as  early  as  possible  after  the  latter  harvest,  by  trenching  up  and  cleaning 
the  carriers  ana  levelling  the  catch-work,  so  as  to  take  advantage  of  the 
'lutumn  floods.  For  this  purpose  a  trained  hand,  called  a  waterman,  is  kept 
or  this  particular  occupation,  as  w  ell  as  to  regulate  the  supply  and  the  draining 
•^^cr  a  period  of  sqffivJent  sutyration," 

jnclcr  tills  head,  according  to  the  order  prescribed,  w6  must 
tiik  the  isles  of  Portland  and  Purbeck,  both  remarkable  for 
aeir  mineral  features  rather  than  for  their  agricultural  produc^ 
ions.  In  Portland  wheat  is  followed  by  winter  tares,  barley, 
;lover.  The  wheat  is  hand-cu*  by  women  and  bound  by  men, 
»ad  ♦h^  produce  is  estimated  ac    ^^h^at,  18  bushels;  barley,  25; 

>•  ^„  ,j,K     ^'        .nmV»'»*      .        >'^rn'*'1    '»affl*^  i«     ^?P^  ^U  the 
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sland  since  the  sale  of  its  commons.    Of  the  sheep  we  shall  have 
o  speak  by  and  by. 

The  cultivation  of  the  stiff  clays  on  the  south  of  Purbeck  de- 
fends very  much  upon  the  season.  A  very  wet  seed-time  and  a 
^-ery  dry  summer  are  equally  deprecated.  The  course  is  wheat, 
Darley  or  oats,  clover  ley,  which  is  often  ploughed  up  after 
ivheat-harvest,  and  is  allowed  to  lie  fallow  until  the  following 
kutunin,  when  it  is  sown  to  wheat.  Many  farmers  are  now  alter- 
ing the  old  system,  and  they  find  a  crop  of  rape,  vetches,  or  mus- 
:ard  serviceable.  The  lighter  soils  are  managed  on  the  five-field 
course,  admitting  of  the  introduction  of  turnips  among  the  shifts. 
The  second  year's  ley  is  ploughed  up  early  in  the  spring,  and  a 
irop  of  turnips  taken  before  wheat.  The  land  between  South 
Tyneham  and  Encombe  is  of  most  excellent  quality,  and  is 
capable  of  grazing.  It  is  said  that  the  clay  when  dug  and 
exposed  to  the  air  for  a  short  time  becomes  covered  with  mus- 
ard. 

In  quitting  the  chalk  district  for  the  clays^  we  leave  a  pretty 
uniform  system  of  farming  to   enter   on  a  country  where  the 
systems  are  even  more  diversified  than  the  soils.     On  the  stiff* 
unproductive  clays  near  the  coast  no  system  is  followed  because 
the  seasons  rule  the  systems.     On  the  rich  genial  soils,  such  as 
those  of  the  marlstone  in  the  vicinity  of  Bridport,  no  system  is 
followed,  because,  to  use  the  words  of  a   West  Dorset  farmer, 
they  "  can  grow  anything."     The  most  considerable  portion  ojf 
the  disti'ict  on  which  we  have  entered  is  the  Vale  of  Blackmoor, 
a  fine  rich  grazing  country,  which  will  rear  oxen  as  bulky  as  the 
red  sandstone  vales  and  alluvial  marshes  of  Somerset,  and  grow 
oaks  of  120  cubic  feet.     This  vale  is   mainly  confined  to  the 
rearing  and  grazing  of  beasts,  and  to  dairy  husbandry.     Although 
there  are  considerable  farms  in  the  vale,  yet  they  are.  exceptions, 
a  considerable  portion  of  it  being  in  small  portions  on  lifeholds 
— one   disa4 vantage  of  which  is  the  multiplication  of  fences, 
which  of  necessity  where  cow-stock  is  general  must  be  broad 
and  occupy   much   valuable   land.     But  the  greatest  detriment 
produced  by  the  lifehold  tenure  (and  which  in  the  majority  of 
cases  is  expiring  without  hope  of  renewal)  is  the  neglect  of  under  * 
draining,  which  on  soils  so  retentive  of  moisture  as  are  most  of 
those  of  the  vale  is  emphatically  the  one  thing  needful,  and  the 
want  of  attention  to  which  will  in  too  many  parts  of  this  beauti- 
ful vale  attract  the  notice  of  a  stranger.     On  most  of  the  larger 
properties  either   lately    purchased    from  ancient  owners  or  in 
hand  much  of  this  necessary  work  has  been  done,  and  that  scien- 
tifically.    It  is  satisfactory  to  report  progress  on  this  head,  for 
it  is  the  cardinal  improvement  and  general  desideratum  in  the 
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vale  district.  Beef  is  sent  from  this  vale  in  considerable  qnan* 
tities  to  the  fortnightly  markets  of  Salisbury,  Shaftesbur}',  Stur- 
minster,  and  Stal bridge,  and  is  also  sold  to  contractors  and  sent  to 
Poole,  Portsmouth,  &c.,  without  passing  through  any  market^ 
and  it  is  computed  that  this  district  alone  sends  as  many  fat 
pigs  to  the  London  markets  as  either  of  the  counties  of  Somerset 
or  Devon,  one  dealer  at  Gillingham  sending  on  an  average  200 
a-week.  It  is  reckoned  that  the  summer  run  of  a  beast  should 
pay  the  grazier  1/.  a-month,  and  that  a  stall-fed  beast  ought  to 
bring  him  85.  a-week  for  "  board,  lodging,  and  attendance  ;" 
the  latter  being  most  attentively  rendered  by  the  best  graziers, 
some  of  whom  keep  one  hand  entirely  employed  in  looking  after 
the  beasts  in  the  stalls,  cutting  turnips  for  them,  currycombing 
them,  &c.  Messrs.  Coate,  Mr.  Senior,  Mr.  R.  R.  Harvey,,  and 
others,  graze  very  heavily  and  contribute  much  to  the  neigh- 
bouring show  of  fat  stock,  and  on  one  occasion  an  ox  weighing 
upwards  of  100  score  was  shown  by  one  of  the  first-named  gen- 
tlemen at  the  annual  exhibition  of  the  Sturminster  Agricultural 
Society.  The  young  beasts  are  not  generally  reared  in  the  vale, 
but  bought  by  the  dealers  from  the  dairies  of  North  Wilts,  &o., 
but  most  dairy  farmers  raise  sufficient  stock  to  replace  their 
losses  by  barreners,  &c.  The  general  mode  of  fattening  beasts 
is  to  buy  them  (mostly  barreners)  at  Candlemas  and  keep  them 
on  hay  or  perhaps  a  few  roots  until  May,  when  they  are  turned 
on  to  the  pastures.  About  the  beginning  of  July  the  foremost 
are  fit  for  market,  and  if  keep  is  plentiful  more  barreners  are 
bought  to  replace  those  sold.  About  the  1st  of  October  hay  is 
given  in  the  field,  and  by  the  1st  of  November,  if  the  grazier  is 
provided  with  roots  and  stall-room  (which  is  not  always  the  case), 
they  are  taken  into  house  and  fed  on  hay,  roots,  and,  in  some 
instances,  com  and  oil-cake  for  the  Christmas  market.  The 
general  time  of  stocking  the  pastures  is  May  the  12th,  or  nearly 
a  fortnight  later  than  the  Somerset  farmers  stock  the  vale  of 
Taunton  Deane.  There  are  but  few  farms  devotetl  entirely  to 
pasture,  but  where  they  are,  they  are  taken  better  care  of  than 
where  the  farmer's  attention  is  divided  between  arable  and 
pasture.  The  want  of  straw  is  a  great  drawback  on  such  farms, 
and  there  is  also  in  many  instances  a  want  of  sufficient  stall- 
room  in  winter.  Some  dairy  farmers  mow  t!ie  same  land  every 
year,  putting  all  the  manure  they  can  collect  upon  it,  mostly 
during  the  winter  frosts.  Others  mow  and  feed  alternately.  A 
good  deal  of  cider  is  made  in  the  vale,  chiefly  of  a  rough  kind 
for  home  consumption. 

The  rotations  on  arable  lands  are,  as  we  have  indicated,  Terj 
various.  Some  farmers  grow  wheat  and  roots  alternately,  the 
roots  being  swedes  oi*  mangolds  for  stall-fed  beastly.     Another 
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course  is  wheat,  barley,  clover,  roots ;  a  third,  wheat,  beans, 
vetches,  and  red  clover ;  the  vetrhes  followed  by  swedes,  which  are 
<lrawn  for  stall-feeding,  and  the  situation  of  the  clover  reversed 
every  third  year.  This  rotation  is  very  suitable  for  lands  that 
Me  too  tenacious  for  growing  barley  of  good  quality,  and  is 
practised  with  slight  variations  by  some  of  the  best  farmers  in 
the  vale.  Another  course  is  wheat,  barley,  grass,  wheat,  vetches 
or  stubble,  turnips.  A  fifth,  wheat,  rape,  wheat,  clover ;  and 
a  sixth— 

1.  Oats  and  stubble  turnips        (  Vetches. 

2.  Mangold  I  Turnips  and  swedes. 

3.  Oats  or  barley. 

4.  Wheat. 

These  are  some  of  the  rotations  of  the  vale,  but  a  large  pro- 
portion is  managed  without  the  slightest  regard  to  anything  like 
regularity  or  a  proper  succession  of  crops. 

The  breed  of  the  cattle*  kept  in  the  vale  may  be  much  im- 
proved in  purity,  and  the  same  remark  applies  to  the  dairy  dis- 
tricts. The  true  Dorset  cow  is  a  long -horn,  white-backed, 
with  short  dark  stripes  over  the  body,  and  is  considered  by 
breeders  as  true  to  the  county  as  the  Devon  is  to  the  locality 
whose  name  it  bears.  The  breed  of  pigs  is  noted  for  a  great 
tendency  to  fatten,  and  Mr.  John  Coate,  of  Hammoon,  has  so 
much  improved  them,  that  his  specimens  have  for  some  years 
taken  the  gold  medal  or  other  prizes  at  Smithfield  Cattle  Show. 
The  animal  is  very  compact,  wide  across  the  shoulders  and  over 
the  loins,  deep  in  the  back,  heavy  in  the  chop,  short  in  the 
muzzle,  fine  skinned,  of  a  uniform  black  colour,  and  with  an 
amazing  tendency  to  fatten.  A  20  weeks'  old  pig  will  graze 
7  score,  and  on  the  average  they  reach  20  score  at  12  months'  age : 
they  have  been  grazed  to  29  score  within  the  12  months.     The 


*  The  cattle  bred  in  this  county  should  be  somewhat  regarded ;  for  although 
there  are  not  many  herds  of  any  pure  breed,  there  are  several  choice  herds  of 
Devon,  Hereford,  Ayrshire,  and  Alderuey  cattle,  which  may  and  do  afford  valu- 
able animals  to  breeders  elsewhere  for  a  change  of  blood.  The  generality  of  the 
herds  are,  I  must  admit,  of  mixed  breed  of  some  kind  usefully  crossed  perhaps 
for  the  dairy,  but,  as  I  believe,  not  so  wisely  crossed  perhaps  when  the  whole  of 
the  purposes  for  which  cattle  are  reared  are  considered.  The  old  Dorset  cow  can 
scarcely  be  found  pure,  but  often  may  be  seen  in  some  of  her  features  in  the 
form  of  progeny  whose  sire  has  been  either  Devon,  Hereford,  or  short-horn;  for 
bulls  of  all  breeds  are  used,  as  fancy  may  have  suggested  or  opportunity  may 
have  permitted;  and  as  in  breeding  horses,  so  in  breeding  cattle,  the  Dorset 
£uiner  is  too  much  accustomed  to  accept  the  service  of  the  cheapest  and  nearest 
horse  or  bull  without  regard  to  the  probable  defects  that  cannot  fail  to  appear  in 
such  ill-assorted  nuptials.  On  this  head  I  consider  great  improvements  may  be 
made  in  Dorsetshire,  as  I  believe  the  best  bred  animal  pays  best  when  all 
purposes  are  considered.  In  part  of  Dorsetshire,  Devons  prosper ;  in  other  parts 
Herefords  are  better  suited  to  the  farms;  and  in  some  parts  the  short-horns  will 
find  lands  good  enough  to  promote  the  growth  of  their  larger  fhunes. — Pobtman. 
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piofs  shown  at  Smithfield  Show  this  year  were  grazed  in  the 
ordinary  manner  upon  barley-meal  and  pollard  mixed  with 
whey,  and  for  the  last  month  they  were  kept  on  bran  and  water, 
as  it  was  feared  they  were  getting  too  fat,  and  might  be  choked. 
The  breeding  sows  live  only  on  grass  in  the  summer,  and  in  the 
winter  on  grass  and  roots,  excepting  when  they  give  suck,  when 
they  are  fed  on  good  food.  The  young  ones  are  weaned  when 
about  8  weeks  old,  and  are  fed  for  the  first  two  or  three  months 
upon  roots  and  a  few  dry  beans  or  barley  and  whey ;  afterwards 
they  take  their  chance  with  the  store  pigs.  This  breed,  which 
has  been  named  "  the  Improved  Dorset,"  is  said  to  have  been 
imported  from  Turkey,  and  to  have  been  crossed  with  choice 
specimens  of  the  old  Dorset  pig. 

The  vale  of  Marshwood  rests  upon  a  cold  lias  clay,  dis- 
tinguished above  all  the  clays  in  the  county  for  its  stiffness. 
*'  A  terrible  rough  country,  sir,"  is  the  character  which  an  in- 
quirer obtains  of  it.  The  vale  is  principally  tenanted  by  dairy- 
farmers,  and  some  of  the  best  Dorset  butter  is  supplied  from 
this  ungcnial  locality.  The  arable  land  has  lately  been  drained  : 
it  produces  excellent  wheat,  the  produce  being  estimated  at  4 
quarters  an  acre  on'the  farm  of  J.  Tatchell  Bullen,  Esq.  *'  There 
is  not  a  stone  in  the  whole  vale,"  says  a  gentleman  who  knows 
it  well,  "and  they  are  oblio;ed  to  send  to  Bothenhampton  for 
stones  to  mend  their  roads."  The  higher  grounds  are  on  the 
upper  member  of  the  lias  scries  ;  the  marlstone  and  the  tops  of 
the  hills  around  the  vale  are  inferior  oolite  limestone,  the  escarp- 
ments being  inferior  oolite  s.'ind.  The  rivei:  Char  runs  through 
the  lias  clay  of  the  vale.  Pillesden  Pen  and  Leweston  Hill  are 
upper  greensand  resting  upon  marlstone.  Upon  the  light  soils 
of  this  series  the  cultivator  disregards  all  rotations,  and  grows 
just  what  he  pleases,  and  practises  not  only  with  impunity  but 
with  advantage  the,  in  other  localities,  unprofitable  succession — 
two  turnip-crops.  It  is,  however,  no  use  on  these  soils  to  sow 
barley  late  ;  it  is  sown  after  swedes,  and  then  the  field  goes  to 
turnips  and  rape.  Clover  is  sown  with  the  wheat,  the  barley 
being  so  heavy  in  the  straw  that  clover  sown  with  it  is  killed. 
Sometimes  the  cropping  is  in  this  order:  wheat,  barley,  three 
years'  grass.  The  fold  is  driven  across  the  wheat-land,  and 
Mr.  Jolm  Pitfield,  of  Heap,  also  fold-treads  his  turnip-land 
before  the  seed  is  drilled ;  30  bushels  of  wheat,  and  35  or  36 
bushels  of  barley,  are  thought  an  average.  All  his  wheat  is  flat- 
hoed.  The  land  is  given  to  couch  if  not  turniped  often,  and  if 
he  does  not  get  it  clean  with  one  crop  of  roots  turnips  are  sown 
again. 

The  timber  found  in  the  vale  is  of  large  growth  and  excellent 
quality,  and   there   are   perhaps   few  districts  in  the  kingdom 
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where  oak  timber  thrives  more  rapidly  or  returns  a  pr< 
sooner.  Middlemarsh,  Buckland,  Mappowder,  Melcombe,  Wt 
field,  HermitJ^e,  Hillfield,  Batcombe,  grow  very  fine  oa 
From  Castle  Hill  as  much  as  12,000/.  worth  of  timber  has  be 
sold,  and  a  "  thinning  "  of  the  first-named  estate  yielded  upwa 
of  30,000/.  Forty-five  years  ago,  says  a  gentleman  who  I 
then  experience  of  the  county,  half  a  mile  could  be  gone  over 
Glanvills  Wootton  where  every  four  trees  you  passed  could 
many  scores  be  counted  at  an  average  of  100/.,  or  25/.  a  tree.  In  1 
parks  of  the  Earl  of  llchester  and  in  that  of  the  Earl  of  Shaft 
bury  are  noble  oaks,  and  at  Parnham,  near  Beaminster,  and 
Dulish,  elms  of  superb  growth.  At  West  Woodyates  is 
magnificent  walnut-tree,  planted  more  than  a  century  ago  by  1 
then  Lord  Londonderry.  The  tenant  used  to  make  5/.  a-year 
the  walnuts,  and  he  called  it  his  hundred  pound  tree,  as  it  yield 
him  5  per  cent,  interest.  The  preponderance  of  oak  timber  o'' 
the  vale  indicates  the  clay  soil.  Wherever  elm-trees  are  of  go 
size  and  fresh  growth,  a  limestone  or  gravel  subsoil  is  usually  to 
found.  Plumber,  the  country  round  Sturminster,  and  the  01 
fords,  produce  excellent  timber,  and  coppice-wood  for  hurdl 
&c.,  from  the  steep  sides  of  the  chain  of  hills  whioh  overhang  t 
vale,  and  the  lowlands  furnish  this  material  from  excel U 
v.'il low-beds.  Around  Bridport  very  fine  elm  timber  is  grov 
some  of  which  is  used  in  the  shipyards  of  Bridport  and  Lyn 
Ash  is  grown  to  some  extent,  and  made  into  butter  casks. 

Forty  years  ago  the  growth  of  flax  was  a  feature  of  consid* 
able  imjiortance  in  the  farming  of  Dorset,  from  4000  to  50 
acres  being  annually,  according  to  Mr.  Stevenson,  devoted 
its  culture.  In  the  latter  part  of  last  century  a  Govemmc 
bounty  was  paid  on  every  stone  raised,  amounting,  on  an  avera 
of  eleven  years,  to  450/.  per  annum.  It  was  discontinued  I 
cause,  it  is  said,  rents  were  increased  on  account  of  it,  yet  t 
abolition  of  the  bounty  did  not  seem  to  have  curtailed  the  groH 
of  it,  as  twenty  years  after  the  encouragement  was  withdraw 
there  would  jippear  to  have  been  four  times  as  many  aci 
under  cultivation  as  Mr.  Claridge  found.  Within  the  last  twer 
years  the  growth  of  this  plant  has  been  gradually  declining — (i 
from  lack  of  customers,  for  the  manufacturers  of  Bridport  co\] 
purchase  every  stone  of  flax  that  could  be  grown  in  their  vicinil 
— and  now,  instead  of  4000,  there  are  not  300  acres  of  it  in  t 
whole  county.  The  largest  grower  has  30  acres  in  flax  ; 
assigned  the  lowness  of  price  as  his  reason  for  curtailing  t 
growth,  and  thought  that  if  it  rose  to  6/.  per  pack  (from  4/.) 
would  be  generally  grown  :  at  the  latter  price  it  did  not  p? 
It  is  valued  on  the  sandy  loams  of  which  we  are  speaking  as 
most  excellent  preparative  for  wheat.     If  sown  oftener  than  on 


422  Farming  of  Dorsetihire. 

in  six  or  seven  years  the  land  gets  sick.  Formerly  the  flax* 
growers  habitually  "  dew-ripened  "  it,  an  operation  which  some- 
times lasted  six  weeks  ;  but  all  the  flax  around  this  district  (in 
other  terms,  all  the  flax  in  the  county,  for  it  is  grown  nowhere 
else  to  any  extent)  is  now  taken  from  the  field  in  the  straw  with- 
out the  seed  by  Mr.  Baruch  Fox,  who  works  it  up  by  Schunk*s 
and  PownaU's  processes  in  fifty  or  sixty  hours.  Several  fields 
are  still  known  as  '^  hemp  fields,"  but  there  are  not  5  acres  o: 
hemp  in  the  county :  at  the  end  of  the  last  century  there  seem 
to  have  been  on  the  average  nearly  250  acres. 

The  heath  district  comprehends  a  considerable  portion  of  tb 

country    between    Dorchester,    Wimbome,    and   Corfe    Castl 

Upon  the  lower  Bagshot  formation  are  Bere  Heath,  Wool  HeatI 

Moreton,  Woodsford,  Moreton  Heath,  Winfrith  Heath,  Knightc 

Common,  Galton  Heath,  Woodsford  Heath,   Knighton  Heat! 

Warm  well  Heath,  Owre  Heath,  Mount  Skippett.    On  the  low< 

London  tertiaries  are  Yellowham  Hill,  Piddletown  Heath,  Ne 

Bockhampton,   Ilsington   Heath   and   Wood,  Tincleton  Han 

Southover  Heath,  Cliffe,   Affpuddle  Heath,  Culpepper's  Ditc 

Brockhill,  Briantspriddle,  Pallington,  Lewel  Lodge,  Warm  we 

Owre  Moigne,  the  Fossils,  Portway,  a  steep  on  the  north  of  We 

Lulworth,  and  outlying  patches  on  Warren  Hill,  Roger's  Hi 

near  Mil  borne  St.  Andrews,  the  Blackdown  Hills  near  Do 

Chester,  Wood,  East  Lulworth,  part  of  West  Lulworth  Par 

Lytchett  Forest.     Tlie  round  pebbly  gravel  and  the  red  mottL 

clay  of  which  bricks  are  made  at  Redpool,  near  Bere,  and 

Broadmayne,  are  in  the  plastic  clay.     Near  Cranbome  it  is  co 

verted  into  coarse   brown  ware.     Between  Wareham  and  Coi 

the  potter's  clay  is   dug  in  extensive  quantities.      There  is 

great  variety  of  soils  on  this  series.     Plots  of  20  and  30  aci 

have  been  taken  at  nomiaal  rents  by  small  farmers  for  reclam 

tion.     The  land  is  broken  up  with  large  mattocks  at  a  cost 

2/.  an  acre  ;  the  surface  is  either  burnt  or  worked  about  until  tl 

turf  decomposes.     The  next  process,  chalking,  is  an  expensi 

one.     "  I  go,"  said  a  farmer,  who  has  lately  broken  up  some 

^his  land,  "  from  three  to  five  miles  for  my  chalk,  and  though 

IS-**?  nrie  at  the  pit  only  &d.  a  ton,  its  cost  on  the  land  is  3Z.  i 

^'  ^^«^  '  had  further  than  I  have  to  fetch  it,  I  think 

-oult     .^ixxij  pay  them  to    reclaim  the  heath.      I  have  oft^ 

nought  it  might  pay  to  sink  a  shaft,  as  they  do  in  Hampshire 

^c  general  dressing  is  20  tons  an  acre,  but  on  sandy  soils  tb 

-    bought  too  much.     It  is  worked  down  with  Crosskill's  cla 

'  isher  and  scarified,  and  put  to  turnips  or  rape.     It  is  thi 

1  -'  m!^'^(^   ^"'1  ^-vo  or  three  good  crops  are  taken  from  it^  b 

r  ^h*-  ^  ^««  -^^QT^  *f    **\ten  '"flf,  p»id  Very  laij 
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crops  of  oats  are  obtained — as  many  as  60  or  70  bushels  per 
acre. 

In  this  locality  Mr.  Joseph  Darby  has  commenced  the  growth 
of  flax,  his  attention  having  been  called  to  the  plant  by  observing 
that  it  grew  wild  in  the  hedges.  He  had  a  very  fair  crop  this 
year.  Guano  was  tried  on  one  part  and  soot  on  another,  the 
manure  being  applied  in  the  last  harrowing,  and  the  soot  was 
found  most  beneficial.  Another  farmer  near  here  ploughed  very 
deep,  and  fed  off  his  clover  twice  with  rape-cake,  and  it  sur- 
prised his  neighbours  to  see  how  he  brought  the  land  into  con- 
dition. The  farmers  of  Purbeck,  where  many  sheep  are  reared, 
send  their  flocks  in  the  winter,  when  food  is  scarce  at  home,  to 
eat  turnips  at  L3rtchett,  where  a  good  many  roots  are  grown  for 
the  purpose.  The  price  paid  is  from  1/.  to  5/.  per  acre,  according 
to  quality  and  the  season. 

The  dairy  system  (we  are  not  now  speaking  of  a  particular 

district,  but  of  the  whole  county)  is  peculiar,  the  cows  being, 

for  the  most  part,  let  out  by  the  farmer  to  the  dairyman  at  per 

head,  upon  the  conditions  described  in  the  Royal  Agricultural 

Society*s  Journal^  XXXI.,  pp.  74,  75.     But  very  few  tenants 

inilk  their  own  dairies.     Amongst  the  few  may  be  mentioned 

^4r.   Edward  Pope,   of    Great  Toller,   whose   practice  is    as 

follows : — The  cows  are  brought  into  the  dairy  at  3  years  old, 

*i^d  kept_lh^re,  if  all  go  right,   for  seven  or  eight  years,   and 

those  of  "the  very  best   quality  longer,   for  breeding  purposes. 

They  calve  from  January  to  the  end  of  April.      Previous  to 

calving  they  are  fed  on  straw  and  IJ  lbs.  linseed  cake  per  day, 

^Jid  afterwards  on  hay  in  the  stalls,  being  turned  out  by  day  into 

STass  provided  from  the  autumn  for  that  purpose.     The  calves 

^t-e  taken   from   their   mothers  when    about  10  days    old,  and 

suckled  with  the  skim-milk  till  the  12th  of  May,  when  they  are 

Weaned  and  turned  to  grass,  and  cheese-making  is  commenced. 

A  cow  produces  about  14  dozen   lbs.  of  butter  and  If  cwt.of 

cheese  during  the  year.     The  cows  are  kept  in  two  dairies  of 

50  each,  which  are  kept  in  every  respect  distinct,  as  a  sort  of 

check  the  one  on  the  other.     The  expense  of  management  is 

estimated  at  Id,  per  cow  per  week.     At  the  beginning  of  this 

year  (1854),  Mr.  Pope  had  about  50  calves,  and  was  making 

something  like   260  lbs.  of  butter  per  week,  which  was  sent 

fresh  to  the  London  market 

Lord  Portman  and  Mr.  Pope  are  successful  breeders  of  pure 
North  Devon  cattle,  and  in  another  district  (Sherborne)  Mr. 
Thomas  Miller,  of  Castle  Farm,  has  done  much  to  improve  this 
favourite  breed  of  stock,  and  has  carried  off  from  the  surrounding 
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cattlosliows  more  prizes  than  probably  any  other  breeder  in  the 
county. 

The  produce  of  wheat  throughout  the  county,  taking  tbc 
average  of  the  last  5  years,  is  estimated  by  a  competent  judge  at 
7  sacks  an  acre,  the  greatest  amount  being  grown  upon  the  chalk, 
This  estimate  is  supposed  to  be  rather  under  what  the  yield  migbl 
])e  considered  by  many  to  be,  and  another  estimate  says  wheal 
dO,  barley  38,  oats  50  bushels  per  acre.  A  well-authenticated 
case  is  told  of  15  sacks  of  wheat  per  acre  being  once  grown  by  ooe 
of  the  best  farmers  in  the  county.  Almost  all  the  com  grown  in 
Dorset  is  sold  at  the  local  markets.  Before  the  failure  o{  the 
potatoes  a  good  deal  of  it  was  sent  to  Cornwall  and  sold  in  th( 
mining  districts,  and  flour  is  still  sent  there  from  Poole  anc 
other  places,  where  it  is  largely  manufactured.  Dorset  hai 
changed  from  an  exporting  to  an  importing  county.  The  ex- 
ports coastwise  were  considerable ;  now  large  import  trades  an 
carried  on  with  the  Baltic  and  the  Black  Sea,  the  latter  trad( 
being  of  the  most  recent  origin.  Mr.  Robert  Damen,  a  consider 
able  corn-dealer,  imported  within  a  month,  this  autumn,  GOCX 
quarters  from  the  Black  Sea  into  the  ports  of  Poole,  Weymoutb 
and  Bridport.  A  still  larger  quantity  is  imported  from  th 
Baltic.  Nine-tenths  of  the  wheat  grown  in  Dorset  is  red.  Tb 
farmers  are  using  more  seed- wheat  from  other  counties  tha 
formerly,  and  they  exchange  seed-barley  after  growing  for  t^ 
years.  A  good  deal  of  red  clover-seed  is  saved,  and  in  the  low( 
parts  of  the  county  it  is  becoming  quite  an  important  article  < 
production.  The  average  growth  of  this  seed  is  put  at  2  cwt.  p 
acre,  but  double  that  quantity  has  been  saved  by  some. 
realizes  about  4()5.  In  the  chalk  district  hop  clover-seed  is  save 
to  some  extent.  Trifolium  incamatum  flourishes  in  the  sam 
soils  at  the  western  end  of  the  county  in  a  most  remarkable  mai 
ner.  At  Netherbury  they  get  5  or  6  loads  to  the  acre. 
Broad winsor  they  cut  it  for  horses  all  through  the  summer,  ai 
find  it  most  valuable.  On  the  chalk  it  has  been  tried  by  one 
the  best  farmers  without  success. 

Indigenous  hops  are  often  found  in  old  fences,  and,  it  is  r 
^ii€..ked,  quite    free  of  mildew,   lice,  &c.,  which  are  found 
^>estiferous  in  cultivated  ground.     A   gentleman  now  decease 
\Ir.  Mowlam,  cultivated  for  some  years  hops  on  a  field  of  his 
^^^1  bourne  St.  Andrews,  and  it  is  thought  profitably;  but  tl 

cice  being  sold  at  his  death,  the  experiment  ceased.  The  pi 
^  alence  of  indigenous  hops  in  Dorset  indicates  a  congenial  s( 
"'*^*  them,  but  whether  to  advantage  is  a  question. 

'^herever  gorse  or  furze  growr  '^•^  'he  old  pasture,  profital 
..f  -  mrl  fn  nip  inn^i   e  inri;'>«>4>^o      "^^m-trccs  growing  kind 
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jge  on  the  pastures  is  a  pledge  of  good  dairy  land  and 
of  the  best  quality. 

lining. — ^The  desideratum  of  a  chalk  subsoil — a  natural 
which  never  chokes,  and  which  charges  no  interest  for 
I — is  obtained,  as  we  have  seen,  to  a  large  extent  in  this 
r,  and  to  it  is,  doubtless,  to  be  ascribed  the  high  character 
farming  of  the  chalk  district.  The  time  and  capital 
led  in  draining  stiff  soils  have  been  released  in  this  lo- 
and  applied  in  other  improvements.  In  addition  to  the 
'e  advantages  conferred  by  a  chalk  subsoil,  it  is  no  slight 
'  to  be  saved  the  inconvenience  and  annoyance  of  a  stop- 
>i  drains,  which  in  other  parts  of  the  county  is  becoming  a 
J  evil.  Advantage  has  been  taken  of  the  porosity  of  the 
in  cases  where  clay-galls  overlie  this  substratum.  Mr. 
a  of  Winfrith  in  such  cases  sinks  a  well  down  to  the  chalk 
feet  wide,  fills  it  with  faggots,  and  brings  the  mouths  of 
lin-pipes  to  the  well,  and  the  water  gives  him  no  further 
?.  In  the  vales  there  is  still  very  much  draining  to  be 
y^et  the  progress  of  this  work  has  of  late  years  been  consi- 
e.  The  Kimmeridge  clay  of  the  Blackmoor  Vale — where 
s  a  wide  field  waiting  for  the  drainer — has  been  opened  in 
places,  and  the  retentive  soil  made  available  for  its  own 
tlon;  for  this  clay  makes  excellent  drain  pipes,  which 
ing  manufactured  by  tens  of  thousands.  In  a  small 
round  Shaftesbury  three  of  these  useful  manufactories 
Bcently  sprung  up.  Lord  Rivers  has  opened  clay-pits  at 
rd,  and  is  expending  large  sums  on  this  fundamental  work, 
raining — plug,  wedge,  and  shoulder — was  prevalent  until 
troduction  of  pipes,  and  there  are  still  many  parts  of  the 
in  which  it  is  preferred.  Lord  Ilchester  has  had  much 
raining  done  both  at  Melbury  and  Abbotsbury,  and  where 
)n  strong  soils,  and  done  carefully,  it  has  been  quite  suc- 
;  but  it  has  got  out  of  order  where  the  soil  was  not  suflii- 
tenacious  and  persistent  for  this  kind  of  work.  Stono 
his  Lordship  finds  the  best,  but  their  expense  is  an  obstacle 
ir  general  application.  Mr.  Farquh arson  drained  a  few 
^vs  on  the  banks  of  the  Stour  about  12  years  ago  with  turf- 
2  feet  deep  and  20  or  24  feet  apart,  and  they  lasted  well 
he  moles  carried  their  draining  operations  alongside  them, 
tfield  of  Heap  has  found  such  drains  enduring,  and  Mr. 
d  Pope  has  had  them  hold  good  for  20  years,  the  original 
;'  them  being  6^.  a  perch.  In  the  neighbourhood  of  Yet- 
r  also,  where  the  conditions  before  referred  to — a  suffi- 
retentive  soil  and  careful  workmanship — have  been  ob- 
turf-draining    has  answered  in    many   places ;   but    this 
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material  work  is  in  the  hands  of  old  and  obstinate  moi,  who  will 
not  swerve  from  the  directions  of  their  forefathers,  and  who  liaye 
a  most  profound  contempt  for  that  modem  innovator,  the  spirit- 
level.     I  was  told  of  one  of  these  ancient  worthies  who  cat  bis 
trenches  by  no  other  guide  than  the  one  eye  he  possessed,  and 
who  left  in  a  trench  with  a  5-feet  fall  a  "  belly      of  5  inches. 
When  the  error  was  shown  him,  he  declared  ^*  it  didn't  a  mossel 
matter ;  all  that  were  wanted  was  a  fall,  and  that  he'd  a-got' 
The  Wilts  and  Somerset  Railway  has  given  some  of  the  sgricul- 
turists  of  Dorset  the  opportunity  of  obtaining  a  little  saentific 
advice  in  these  matters,  and  I  know  one  farmer  who  has  profited 
so  well  by  the  hints  he  thus  obtained,  that  he  now  takes  hii  d^cn 
spirit'level^  and  himself  sets  out  his  drains  and  his  wateinmesdft 
with  all  the  success  that  could  be  desired  for  so  good  a  pupiL 

The  choking  of  pipe- drains  has  led  some  very  good  farmers 
to  doubt  whether  this  description  of  drain  will  be  found  to 
answer  ultimately  upon  their  farms.  On  the  greensand,  vdA 
also  on  the  heaths,  the  water  is  largely  impregnated  with  Qzide 
of  iron,  a  deposition  of  wliich  often  chokes  the  smaller  pipes. 
A  remedy  for  this  has  been  often  found  in  pipes  of  a  larger 
bore,  and  where  the  spring  head  has  been  boggy  it  has  beaa  cnt 
down  into,  and  a  large  separate  drain  carried  to  the  nearest  ont- 
fall.  On  very  light  soils  inconvenience  has  been  occasioned  by 
the  sand  working  its  way  between  the  pipe-joints.  A  plan  has 
been  devised  to  remedy  this  by  the  aid  of  small  pits  sunk  at 
intervals  under  the  joints,  but  it  has  not  been  long  enough  in 
operation  to  enable  those  who  have  tried  it  to  report  definitively 
on  its  efficiency.  Mr.  Saunders,  in  draining  some  barren  faesth- 
land  near  Warm  well,  finding  a  similar  evil,  applied  the  opposite 
remedy,  and  stopped  the  mischief  with  thin  parings  of  turf 
placed  over  the  joints  where  the  run  of  sand  was  found.  Mr. 
Saunders  finds  his  drains  run  the  freer  and  the  land  dry  more 
rapidly  wliere  a  cross  drain  at  the  top  of  the  field  has  admitted  a 
free  current  of  air  through  all  the  pipes.  In  boggy  patches  a 
hole  is  dug,  filled  with  faggots,  and  brought  into  communication 
with  the  line  of  drains  on  either  side ;  the  water  rises  up  through 
the  faggots,  and  is  drawn  off  through  the  drains,  and  thus  circles 
of  land  are  dried.  Serious  stoppages  of  drains  have  been 
occasioned  by  the  penetration  of  masses  of  vegetable  fibres, 
which  have  been  found  matted  together  as  hard  as  the  limb  of  ^ 
tree.  About  five  years  ago  Mr.  Digby  had  a  large  drain  choked 
in  this  way  by  a  mass  of  roots  "  like  a  fox's  tail,"  and  Mr.  Pop« 
had  a  similar  occurrence  in  tlie  pipe  which  conveyed  water  ^ 
his  house  at  Mapperton.  In  the  former  case  the  genus  of  tb^ 
intruder  was  not  ascertained,  but  in  the  latter  it  was  found  to  be 
the  root  of  a  greengage  tree. 
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In  1849  the  Lord  Potman  called  the  attention  of  the  Royal 
Agricultural  Society,  through  the  pages  of  its  Journal^  to  a  very 
curious  stoppage  of  drains  on  the  property  of  John  Goodden, 
Esq.,  of  Compton.  A  chemical  examination  of  the  substance 
taken  from  the  drain,  by  Professor  Way,  showed  that  it  con- 
sisted chiefly  of  carbonate  of  lime,  which  was  referred  to  the 
circumstance  of  the  drain  being  only  partly  filled  with  water,  an 
opportunity  being  thus  afforded  for  the  escape  of  the  carbonic 
acid  which  held  the  carbonate  of  lime  in  solution,  the  result 
being  a  crystalline  deposit,  which  in  time  choked  up  the  drain. 
These  drains  have  since  been  taken  up  and  larger  drains  formed, 
which  Mr.  Goodden  informs  me  have  not  been  -subjected  to 
stoppage.  The  turf-drains  at  the  sides  are  now,  after  forty  years' 
nse,  as  good  as  ever. 

A  great  desideratum  seems  to  be  the  faculty  of  determining 
how  little  is  necessary  in  works  of  drainage,  for  not  unfrequently 
bnndreds  of  perches  are  cut  under  the  idea  of  doing  the  work 
completely,  where  a  quarter  of  the  labour  and  outlay  applied 
with  judgment  and  skill  would  have  been  more  effectual.  This 
is  especially  the  case  where  springs,  suffused  from  higher  grounds, 
saturate  for  a  long  way  below  the  subsoils  until  the  level  at 
which  thciy  break  into  day  is  attained.  Interception  at  the  head 
is  here  the  effectual  remedy,  at  whatever  depth  it  may  be  neces- 
sary to  go  in  order  to  reach  the  percolating  substratum,  when  the 
leading  off  the  water  thus  collected  becomes  easy  enough,  and 
the  expense  and  necessity  of  a  chequer  of  drains  doing  imperfect 
duty  is  avoided.* 

On  some  parts  of  the  banks  of  the  Stour  sufficient  outfall 
cannot  be  obtained,  owing  to  the  penning  back  of  the  stream  by 
mills — a  subject  which  naturally  leads  us  to 

Injuries  inflicted  by  Brooks  and  Rivers :  which  may  be  grouped 
under  three  heads — 1.  By  floods  to  pastures;  2.  By  hindrances 
to  irrigation ;  3.  By  obstructing  the  outfalls  of  drains — and  these 
ire  mostly  referable  to  the  imperfect  construction  of  mill- weirs ; 
to  the  sinuosity  of  the  river  course ;  and  to  a  neglect  of  scouring 
ind  cleaning  the  bed  of  the  river.     If  these  impediments  did  not 


^  The  draining  in  Dorsetshire  is,  like  draining  everywhere  else,  stiU  a  matter 
>f  experiment.  In  many  parts  of  the  vale  the  plans,  adopted  by  the  landlord, 
enant,  and  surveyor,  well  selected  to  suit  the  locality,  woiic  weU;  in  other 
tarts,  when  executed  under  the  orders  and  rigid  rules  of  somesareeyor  (appointed 
o  see  that  money  borrowed  is  not  wasted)  the  drains  have  proved  worthless,  and 
u  a  few  years  the  tenant  has  been^  obliged  to  do  the  work  over  again.  In 
Dorsetshire  examples  abound  where  pipes  succeed,  where  turf  is  best  as  well  as 
cheapest,  where  iron  in  the  water  corrodes,  and  lime  deposit  forms  a  rock,  and  in 
Mth  cases  stops  the  drains,  where  rabbits  or  moles  spoil  the  turf  drains,  &c.  &c. ; 
ind  1  would  advise  any  drainer  who  wishes  to  expend  his  money  with  the  least 
risk  to  examine  our  varied  success  and  failure. — Porthan. 
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stand  in  the  way  of  the  rapid  removal  o^water,  floods,  except  at 
hay-harvest  time,  would  not  be  greatly  regarded ;  indeed,  along 
the  Stour — the  Dorsetshire  Nile — ^they  are  necessary  visitants  to 
grazing  farms,  and  the  rich  silt  wl^ch  they  leave  behind  them 
assists  in  furnishing  in  March  a  cut  of  grass  like  a  water-meadow 
of  the  most  "  proofy "  kind.     It  is  in  these  meadows  that  the 
heavy  oxen  of  the  Blackmoor  Vale  put  on  their  meat  preparatory 
to  house  fattening.     But  if  the  water  cannot  be  got  off  the  land 
until  the  pasture  is  soured,  the  benefit  is  changed  to  an  unmiti- 
gated evil.     The  whole  subject  is  summed  up  in  the  words  of 
one  who  is  a  sufferer  by  floods,  "  We  have  no  objection  to  lee 
the  water  on  our  land  if  we  can  only  get  it  off  again."    In  the 
neighbourhood  of  Wimborne,  where  the  Stour  and  the  Allen 
join  and  flood  considerable  areas,  one  occupant  of  a  piece  of 
^^  accommodation "  land  assured  me  he   had  not  been  able  to 
enter  his  fields  between  Michaelmas  and  Lady-day.     The  very 
sinuous  brook,  which,  coming  down  from  Toller,  falls  into  the 
Frome  at  Maiden  Newton,  will  so  completely  flood  the  neigh- 
bourhood after  a  seven  or  eight  hours'  rain,  that  the  people  of 
the  former  place  cannot  leave  the  parish  until  it  has  subsided. 
A  summer^s  flood,  besides  carrying  away  the  hay,  has  completely 
spoiled  the  aftermath,  the  sand  brought  down  by  the  floods  ren- 
dering the  grass  so  gi'itty  that  cattle  rejected  it.     No  doubt  some 
of  this  mischief  could  be  cured  by  straightening  the  crooked 
stream,  but  unfortunately  it  divides  different  properties,  and  ^ 
alteration   of  the   stream    would   involve   an   interference  with 
different  interests.     Before  the  railway  works  there,  the  neig^' 
bourhoods  of  Chetnole,  Yetminster,  and  Bradford  were  subject  ^^ 
heavy  floods,  which  rendered  many  roads  impassable ;  and  a  i^"^ 
years  since,  in  attempting  to  cross  a  ford  in  this  locality,  a  m£*^» 
boy,  and  horse  were  swept  away  by  the  current  and  drown^?"' 
Improvements  have  been  made  by  those  who  have  had  the  cc^^' 
duct  of  the  railway  works,  chiefly  by  Mr.  Pcniston,  the  reside?"^ 
engineer,  and  many  of  the  roads  that  were  formerly  impassable    ^ 
floodtimes  can  now  be  crossed  with  a  dry  foot :  a  bridge  has  al  ^ 
been  erected  where  the  calamity  occurred.     If  one  were  made    ^ 
Toller,  the  temporary  imprisonment  of  its  inhabitants  might  ^ 
avoided.     Mr.  Farquharson  is  of  opinion  the  floods  in  his  neig^ 
bourhood  have  been  reduced  chiefly  by  cleansing  the  bed  bx^ 
sloping  the  banks  of  the  river.    On  the  branch  of  the  Yeo,  wliic^ 
rises  at  Melbury,  much  damage  is  attributable  to  the  insuffic^ 
ency  of  the  weir  at  Bradford  mill.     A  similar  statement,  varyir^ 
only  in  locality,  might  be  repeated  throughout  the  county  upc^ 
nearly  every  mill-weir.     Upon  the  small  stream  from  the  scon#^ 
sources  of  the  Piddle  river  no  fewer  than  five  mills  occur  with^ 
four  miles,  where  one,  it  is  estimated,  would  answer  the  requir^ 
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>f  the  district.  And  in  a  moderately  dry  summer  the 
^  have  to  be  carried  to  .the  mills  on  the  Ceme  stream, 
lever  fails,  and  which  is  within  four  miles  of  these  inter- 
machines.  A  gentleman,  who  is  qualified  to  pronounce 
ion  on  this  subject,  declares  that  a  good  windmill  on  the 
3ve  this  bottom  ''  would  effectually  and  constandy  meet 
its  of  the  immediate  neighbourhood,  whilst  emancipating 
)le  portion  of  water-meadow  from  continual  interruption." 
lands  adjacent  to  and  flooded  by  mill  streams  have  been 
.lly  drained  in  parts  of  the  county  by  carrying  a  tunnel 
the  bank  and  bed  of  the  river  to  a  lower  level  in  the 
i  course,  as  in  the  following  sketch : — 


project  for  reclaiming  many  hundreds  of  acres  of  land 
Wareham  Bay  by  means  of  tidal  doors  and  a  steam-engine 
one  time  entertained.  That  engineering  skill  could  effect 
to  remedy  the  injuries  from  brooks  and  rivers,  and  that 
s  in  this  county  a  wide  field  for  engineering  enterprise,  no 
Jl  be  inclined  to  question.     At  Wimbomc,  probably,  its 

XV.  2  F 
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advantages  could  be  rendered  most  apparent.  In  the  absence  of 
any  large  works  much  may  be  effected  by  individiial  landownen 
and  land  occupiers  by  keeping  the  banks  of  streams  in  oxdtf 
and  scouring  out  the  beds,  and  where  weirs  can  be  improved  the 
work  of  alteration  becomes  a  public  duty.  In  improving  Ae 
weir  at  Burcombe  the  Duke  of  Bedford  is  said  to  have  ezpoided 
nearly  500Z. 

From  Wimbome  upward  the  Stour  rises  rapidly  towards  the 
hill  country,  but  the  Piddle  is  pretty  level  and  runs  sluggishly. 
The  general  run  of  the  country  is  a  little  above  high  witar. 
The  difference  between  high  and  low  water  on  the  south  coast  xi 
but  11  feet;  on  the  opposite  coast  of  Somersetshire,  in  the 
Bristol  Channel,  the  difference  between  high  and  low  water  ii 
45  feet  at  the  least. 

Sheep, — A  most  prominent  part  of  the  farming  of  Dorset  is  its 
sheep  husbandry,  and  it  is  that  which  elicits  the  greatest  amonB^ 
of  commendation.    Years  ago  the  native  sheep — ^the  Dorset-horns 
— prevailed  ;  but  they  have  been  gradually  driven  to  the  westcni 
end  of  the  county,  where  they  are  now  chiefly  located.    Their 
places  in  the  chalk  district  are  now  supplied  either  with  the 
pure  Sussex  or  Cambridge  Down,  or  with  the  Sussex  and  Hamp' 
shire  cross.     Opinions  vary  very  much  as  to  the  comparative 
advantages  of  these  breeds,  but  lately  a  good  deal  more  attention 
has  been  paid  to  purity,  and  Mr.  James  Harding  of  WatersoUt 
with  Ellman's  pure  Sussex,  and  Mr.  Edward  Pope  of  ToUetj 
with  Jonas  Webb's  Cambridge  Downs,  have  done  much  go^ 
service  in  improving  the  down-sheep  of  the  county.    The  fono^ 
has  an  annual  ram  sale  and  letting,  which  is  attended  by  fanned 
from   all   parts   of  the  county,   and  at  which  large  prices  a^ 
realised.      The  latter  is  understood  to  be  about  reviving  b^ 
annual  ram  lettings,  which  a  change  of  flock  compelled  him   ^ 
abandon,  though  his  rams  let  as  high  as  50  guineas.     The  pu^^ 
down,  in  comparison  with  the  large  and  often  coarse  cross-bre^ 
was  emphatically  declared  by  a  breeder  to  be  **  gentlemen's  ia\M^  ^ 
ton ;"  and  it  is  averred  by  those  who  favour  the  pure  anim^^ 
that  as  much  money  is  realised  for  10  stone  of  their  meat  as  i<^ 
'  ^  stone  of  cross-bred.     When  the  cross-breds,  or  the  Ham^ 
si  lire-downs,    as  they  are   called,  get  particularly  ungainly  C^ 
-r^nrse,  the  flock  is  worked  back  again  with  a  pure  ram,  and  th^ 
^,iactice  is  gaining  ground.     The  Dorset-horns  are  still  the  maS^ 
dependence  of  the  dealers  for  the  supply  of  early  honse-lamb  t> 
;lie  London  market,  the  ewes  of  this  breed  lambing  from  Nc^ 
"mber,  and  concluding  the  season  soon  after  Christmas.    Befo^ 
'      old  Dorsets  were  crossed  with  the  Somerset-horns,  which  :^ 
■ow  almost  ""Wersally  the  case  for  the  purpose  of  obtainii^^ 

»-'»o<''*      ^    »iqrVi.       ,,\A     T-'^r*         l»^v     ■'"'*r#»     •♦ill     op-^i^^  "V^d    It  Wftf   B^^ 
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ion  for  many  lambs  to  be  yeaned  on  the  road  to  Weyhill 
)ber,  and  with  the  very  forward  flocks  not  unusual  to 
ight  carriage  for  those  dropped  on  the  road.  It  is  to  be 
d  that  this  old  breed  has  become  very  scarce,  for  they  are 
md  well-shaped  as  jvell  as  well-woolled  sheep,  very  hardy, 
mpt  to  fat.  The  only  specimens  of  them  now  remaining 
id  at  Plush,  in  the  possession  of  Mr.  Michael  Miller,  who 
3ck  of  the  pure  breed ;  in  some  parts  of  Purbeck  ;  and  in 
i,  whicb  latter,  though  boasting  of  a  breed  of  its  own, 
e  genuine  old  Dorsets.  ^*  Portland  mutton ''  is  prized  as 
cy  by  epicures,  probably  as  much  on  account  of  the  short- 
the  supply  and  the  diminutive  size  of  the  individual  ani- 
ibr  its  "  shortness  "  in  eating.  It  will  cut  up  sometimes 
I  as   10  lbs.  or  12  lbs.  a  quarter,  and  very  fat,  and  is  not 

at  maturity  till  5  or  6  years  old.  Indeed  a  butcher  who 
goodly  number  of  these  little  dainties  spoke  to  me  with 
jency   of  one  particularly  delicate   little   ewe  who  had 

her  majority  of  21  years  before  she  was  brought  to  the 
jr.  The  description  given  of  the  breed  by  a  Portland 
is — "  small  size,  black  nose,  yellow  legs,  mutton  fine- 
d  and  short,  wool  fine."  The  number  kept  in  the  island 
ewhat  diminished  since  the  Government  works  have  been 
ition,  but  the  estimates  of  it  vary  so  materially,  that  it 
lislead  if  figures  were  quoted. 

Dorset-horns  are  three-fourths  of  them  west  of  Toller 
the  rest  being  chiefly  scattered  along  the  line  of  water 
s.  It  is  computed  that  not  one  in  ten  now  keep  horns 
pt  them  30  years  ago.  They  require  better  land,  and  a 
irmer  will  tell  you  he  can  keep  three  downs  where  only 
ns  would  live.  It  is  somewhat  curious,  that  whilst  the 
vill  fare  better  on  poor  land  than  the  horns,  on  the  stifiF 
id  rich  soils  of  the  vales  they  fare  worse  than  on  what 
o  be  their  natural  locality.  Mr.  Pope,  having  a  flock  of 
wns  at  Toller,  sent  some  of  the  best  of  them  to  his  rich 

Maperton,  a  horn  country,  and  found  that  the  poorest 
)n  the  thin  land  at  Toller  did  better  than  the  best  down& 
ich  land  of  Maperton.     The  horns  therefore  seem  now 

possession  of  their  own  country,  from  whence  the  downs 
likely  to  eject  them.  In  addition  to  early  lambing,  they 
ener  than  the  downs.  As  lambs  they  fatten  well,  but  as 
;y  do  not  progress  with  the  downs.  In  the  second  year 
rain  their  position.  Mr.  Damen  of  Winfrith  put  up  300 
d  300  down  lambs,  and  after  18  months*  run,  found  that 
ns  had  paid  7s,  a-head  more  than  the  downs,  reckoning 
25.  a-head  less  cost,  and  at  5^.  n^head  more  in  sale.  The 
mbs  were  formerly  kept  till  the  autumn  fairs,  but  now 
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the  greater  portion  of  them  are  sent  alive  to  the  London 
When  about  three  weeks  old  they  are  put  up,  and  the: 
brought  in  twice  or  thrice  a  day  to  suckle  them.  W 
treatment,  and  with  com  and  cake,  they  will  get  up  to  IS 
14  lbs.  a  quarter  in  four  months,  for  thp  homed  ewes  add 
other  maternal  qualities  those  of  excellent  nurses. 

The  losses  by  lambing  are  sometimes  considerable.  A 
who  lambs  500  down  ewes  in  the  chalk  district,  says,  * 
times  I  have  lambed  my  flock  without  the  loss  of  a  sinj 
and  another  year  I  have  lost  50."  Mr.  Pope  last  year  '. 
ewes  and  300  lambs  out  of  a  flock  of  800,  and  attributes 
entirely  to  the  constant  use  of  turnips,  upon  which  tl 
were  kept  entirely  before  lambing.  In  the  hill  country 
lambing  time  are  advocated ;  in  more  genial  localities 
decried.  Mr.  T.  H.  Saunders  has  a  useful  contrivance 
would  reconcile  both  parties — a  little  thatch  between  a 
of  hurdles,  half  roofed — an  open  shed,  in .  short,  whicl 
guarding  the  young  lambs  from  the  cold  blasts,  allows  of 
circulation  of  fresh  air  throughout  the  fold.  These  si 
very  easily  made,  and  with  a  piece  of  dry  pasture  befc 
they  have  been  found  very  successful. 

A  remarkable  feature  peculiar  to  Dorsetshire  is  the  e\i 
of  the  hill-farms,  as  distinguished  from  the  general  rui 
down  pastures  of  inferior  quality,  which,  although  de^ 
sheep  pasturage  as  well,  serve  for  the  rising  recruit  of 
flock,  and  are  commonly  distinguished  by  the  term  **  hog 
being  fed  chiefly  by  the  yearling  or  hog  sheep,  called 
counties  tegs. 

On  the  chalk  hills  every  acre  of  arable  is  considered  t 
breeding  ewe.  The  sale  ewes,  hogs,  and  lambs  at  certa 
make  up  2^  sheep  an  acre. 

"  Dorset,"  says  a  large  wool-broker,   "  has  long  bee; 
dered  among  our  foremost  counties  in  growing  wool, 
down  sheep  are  there  thought  to  have  increased  30  per 
number,  and  the  fleece  ^  lb.,  while  the  old  Dorset  hom 
found  in  distant  parts  of  the   county,  and  feeding  on 
lands,  have  only  increased  from  15  to  20  per  cent,  in 
md  their  fleece  J  lb.     Within  40  years  the  total  inc 
locks  is  reported  to  have  been  equal  to  100  per  cent., 
weight  of  the  down  fleece  on  all  light  arable  soils  full  X\ 
from  2i  lbs.  to  3  J  lbs.     On  all  dry  soils  the  Dorset  b 
leen  supplanted  by  the  downs,  as  the  farmers  are  thus 
'^  keep  a  larger  and  more  profitable  kind  of  stock." 

ease  in  the  fleece  here  spoken  of  is  the  index  of  the  i 
x*cnt  that  hp*  been  effected  in  the  period  named  in  t 
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and  keeping  in  sheep  is  to  make  the  wool  longer  but  coarser,  no 
advantage  being  gained  by  the  grower,  inasmuch  as  he  loses  in 
quality  his  gain  in  quantity.  The  wool  of  the  pure  down  is  pre- 
ferred above  all  others  for  its  fineness.  Tlie  horn  gives  a  coarser 
and  longer  wool,  but  a  buyer  informed  me  that  he  was  then  (Sep- 
tember) making  a  difference  of  only  \d.  a  lb.  in  favour  of  down 
wool.  "  Wherever  we  find  a  cross  with  the  Hampshire,"  said 
the  same  party,  "  we  endeavour  to  avoid  it.  We  make  a  differ- 
ence of  ^d,  per  lb.  between  down  and  cross-bred  wools,  and  some 
rough  lots  of  the  latter  kind  we  reject  altogether.  On  the  down 
land  the  wool  is  fine  and  short,  but  there  has  been  so  much  down 
broken  up  of  late,  and  the  farmers  are  getting  so  much  into  the 
use  of  turnips,  that  the  character  of  the  wool  is  altogether 
changing."  The  weight  of  the  Portland  fleece  has  increased 
smce  the  enclosure  of  the  commons.  On  an  average  it  weighs 
2  lbs.,  but  the  total  produce  of  wool  has  decreased  one-third. 
The  wools  of  this  county  are  for  the  most  part  sent  into  the 
manufacturing  districts  and  used  for  flannels  and  worsteds,  but 
there  are  two  or  three  mills  where  a  large  rough  great-coat  cloth 
IS  manufactured.  An  attempt  was,  I  believe,  once  made  without 
success  to  rear  long  wools  in  the  county.  They  are  not  bred  now 
hj  any  one  here ;  but  long-woolled  sheep,  fattened  by  Mr.  Coate 
of  Hammoon,  are  not  unfrequently  seen  in  Sturminster  market. 

Before  quitting  this  part  of  the  farming  of  Dorset,  a  few  words 
pf  observation  are  required  upon  a  statement  made  by  Mr.  Caird 
in  his  notice  of  this  county.  That  gentleman  assumes  that  the 
losses  of  our  flock  masters  in  lambing  may  in  part  be  charged  to 
^he  practice  of  driving  the  sheep  over  the  wheat-lands,  and  to  the 
other  peripatetic  uses  to  which  the  ewes  are  subject.  Were  this 
the  case,  the  remedy  for  the  evil  would  soon  be  used,  for  there  is 
po  Want  of  mechanical  means  to  effect  the  object  desired,  but  it 
IS  not  so ;  the  treading  of  the  land  is  not  effected  when  the  ewes 
^re  heavy  ;  and  on  many  farms  the  dry  sheep,  and  not  the  lambing 
*^^ves,  perform  this  duty. 

Artificial  Manures  used  in  the  County, — ^The  introduction  of 
hones  as  a  manure  into  the  county  dates  from  about  25  years 
"^ck,  prior  to  which  bones  used  to  be  collected  in  the  county 
^nd  sent  into  Yorkshire.  Guano  was  introduced  in  1835  or 
■^837,  and  superphosphate  8  or  9  years  ago.  The  quantity  of 
^he  latter  manure  now  used  annually  is  computed  by  Mr.  Robert 
^amen  at  1000  tons,  representing  at  11,  a  ton  a  sum  of  70007. 
^pent  here  in  this  manure  alone.  The  whole  supply  is  used  in 
the  chalk  district  and  along  the  seaboard.  Of  guano,  the  supply 
^rom  the  dealers,  independent  of  that  obtained  direct  by  some 
^f  the  largest  landed  proprietors,  is  computed  at  450  or  500  tons 
■^its  value,  4000/.  Of  half-inch  bones  and  bone-dust,  about 
4000  quarters,  at  155.=3000/.,  are  used,  giving  a  total  of  14,000/. 
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a  year  spent  in  the  county  for  artificial  manures  ;  and  it  must 
not  be  overlooked  tliat  Barton  manure  is  made  in  very  lai^ 
quantities ;  that  pig-feeding  is  largely  pursued  ;  and  that  con- 
siderable numbers  of  sheep  are  kept  upon  the  land  and  fed  on 
swedes  to  enrich  it  for  wheat.  Very  large  quantities  of  oil-cake, 
too,  are  used  in  fatting  beasts  ;  and  lentils  and  Egyptian  beans 
are  purchased  to  a  great  extent  for  pig-feeding.  Oil-<;ake  is 
mostly  obtained  from  Southampton;  'and  the  increased  coin 
sumption  of  it  is  shown  in  the  following  figures,  of  one  firm : — 

Tons.  CwU.  £ 

Aug.  1,  1850,  to  Aug.  1,  1851    ..    ..   304    7 2425 

„       1851  „         1852   ..    ..   466  13 3782 

„       1852  „         1853   ..    ..   564    7 4944 

„       1853,  to  Nov.  12      200    0 1913 

Nitrate  of  soda  is  partially  used  as  a  top-dressing ;  bnt  one  of 
the  best  farmers  having  overdone  the  dressing,  others  have  been 
discouraged  from  its  use.  It  is  by  many  regarded  as  an  im- 
poverisher  of  the  land  for  the  succeeding  crop,  and  the  opposite 
virtues  of  guano  are  used  as  arguments  against  it  Mr.  Far- 
quharson,  15  years  ago,  applied  115  lbs.  to  the  acre  on  wheat, 
and  he  estimates  iiis  produce  at  6  bushels  more  per  acre  on  that 
than  on  former  occasions.  He  has  grown  as  many  as  14  sacks 
to  the  acre  by  the  application  of  saltpetre. 

The  great  bulk  of  the  portible  manures  is  used  on  the  turnip 
crop,  but  the  clover- leys  get  a  good  dressing  of  farm-yard  manure 
when  in  preparation  for  wheat.    Bones  at  one  time  were  used  on 
the  pastures,   but  that  application  of  them  (a  most  useful  oa«) 
has  been  discontinued,  because  it  is  found  that  only  in  pecul^ 
soils  is  it  at  all  useful  to  apply  bones  to  grass  land.    In  Chesb**^ 
it  is  found  valuable ;  in  the  greater  part  of  Dorsetshire  it  is  ^\ 
no  value.     Lord  Portman  has  tried  bones  on  various  soils,  »^^ 
has  given  up  the  practice  on  grass  land. 

Climate, — The  materials  for  accurately  determining  the  C^^ 
dition  of  the  climate  of  Dorset  are  not  by  any  means  abunda^  ' 
although  attention  was  particularly  called  to  the  subject  by  ^"^  J 
Stevenscm,  who  pointed  out  that  great  service  would  undoubtecJ^ "^ 
result  from  a  regular  and  long-ccmtinued  register  of  the  weath^^ 
Walter  Parry  Okeden,  Esq.,  has,  with  commendable  perseveran^^ 
kept  a  register  of  temperature  at  Tumworth  pretty  regular^-^-; 
since  1845,  and  a  rain-gauge  has  been  kept  for  the  last  two  yem^' 
at  West  Lmlge,  by  Mrs.  Wyndham  ;  but  a  complete  congeries  ^^ 
meteorological  observations  is  wanting.  I  am,  however,  enable^-^ 
by  the  kind  courtesy  of  the  eminent  meteorologist  Mr.  Glaishe*  ^ 
to  add  to  ijiis  report  his  meteorological  values  for  the  county  C^ 
Dorset.  They  arc  founded  on  observations  made  in  adjoining 
counties  ;  but  by  the  method  adopted  by  Mr.  Glaisher,  he  i  ^ 
-  enabled  to  compute  the  values  very  closely. 
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Monthly  Fall  of  Rain  for  Dorset. 

1862.  853. 

January      5*7  4*3 

February     1*4  1*2 

March 0*6  1*2 

April     0*9  2*9 

May       2*6  2-1 

June      4*8  2*7 

July      1*0  2'4 

August        4*9  2*2 

September 5*1  2*1 

October       6*5  6*1 

November 7*7  1*6 

December 4*9  0*8 

Fall  in  the  year  ..    ..       46*1  29*6 

The  gauge  taken  at  West  Lodge  gave,  for  1852,  57*33 ; 
1853  (to  Dec.  13),  35-42. 

In  a  billy  and  sea-coast  county,  like  Dorset,  obsenrations  ta 
in  different  parts  will  be  varied  greatly  by  local  circumstas 
such  as  elevation,  shelter,  &c. :  such  variations  have  already  I 
found  practically  to  influence  cultivation.  Thus,  whilst  on 
vale-farm  Mr.  Huxtable  grows  wheat  successfully,  on  his 
farm,  distant  scarcely  three  miles,  but  at  an  elevation  of 
feet,  he  has  been  compelled  to  limit  the  growth  of  this  grai 
much  as  possible.  The  blight  in  wheat  is  a  subject  upon  w 
we  hope  soon  to  see  the  observations  of  the  meteorologist  bro 
carefully  to  bear.  To  all  cultivators  of  the  soil  the  caus 
blight  is  a  most  interesting  problem  ;  to  none  probij^ly  is  it  ] 
interesting  than  to  the  Dorsetshire  farmer,  whose  high  hills 
sea  breezes  expose  him  peculiarly  to  this  infliction*  All  a 
the  coast,  but  chiefly  from  March  to  May,  this  blight  is  felt 
corn  crops  are  affected ;  artificial  grasses  and  pastures  are  S' 
times  rusted,  and  the  lambs  on  them  get  a  scour,  which  < 
sionally  is  fatal.  Near  the  sea,  too,  beans  are  cut  up  b} 
wind,  which  leaves  its  track  behind  on  the  branches  of 
stunted  trees,  all  which,  near  or  within  a  few  miles  of  the  c 
have  a  N.E.  inclination.  The  sea  blights  are  supposed  to 
from  the  saline  breezes  of  the  Atlantic,  which,  laden  with  vaj 
sweep  over  the  hills,  in  the  colder  air  of  which  the  vaj 
become  condensed,  rolling  into  the  adjoining  valleys, 
view  seems  to  have  a  stamp  of  probability  upon  it ;  for  ir 
low  lands,  immediately  exposed  to  the  sea,  the  blight  is  said  1 
inknown;  but  if  this  be  really  the  solution  of  the  ques 
iimilar  results  should  be  exhibited  all  round  the  coasts ;  an< 
lave  noticed,  that  at  some  distance  in  the  interior  of  the  coi 
"^  ight  is  also  experienced.  Whether  the  blight  which  affect 
vhc^t  plant    >     '2nff/^n  Waldron  is  identical  with,   or  diffii 
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or  insects,  we  know  not ;  but  we  have,  it "  is  hoped,  said  enough 
to  show  that  the  meteorology  of  Dorset  is  invested  with  consider- 
able^ importance,  and  that  a  field  of  exploration  of  the  most 
interesting  kind  is  open  for  any  one  who  will  diligently  note  the 
connection  between  the  conditions  of  the  atmosphere  and  the  con- 
ditions of  vegetable  growth. 

Breaking  up  of  Downs. — The  extent  to  which  the  downs  of 
Dorset  have  been  broken  up  may,  without  exaggeration,  be  set 
at  thousands  of  acres,  and  every  year  great  quantities  of  such 
land  are  being  converted  into  arable  with  infinite  advantage  alike 
to  the  landlord  and  the  tenant.  In  a  county  where  three  packs 
of  hounds  are  kept,  and  where  much  of  the  down  is  very  hilly 
and  exposed  to  the  sea  breezes,  the  rapid  breaking  up  of  downs 
speaks  well  for  the  enterprise  of  those  connected  with  the  soil. 
That  which  in  Mr.  Claridge's  day  comprised  two-thirds  of  the 
acreage  of  the  county,  and  formed  its  "  most  striking  feature,'* 
has  exchanged  its  "  rough  and  coarse  pastures  "  for  swedes  and 
^heat,  and  barley  and  clover.  The  example  was  set  in  1826  by 
lord  Portman  with  his  "  Shepherd  Conner  Farm,"  a  very  amply 
detailed  account  of  the  improvement  of  which  was  published  in 
the  pages  of  the  Royal  Agricultural  Society's  Journal.  The 
^sult  of  his  Lordship's  undertaking  is  that  land  which  then 
^as  "the  habitation  of  foxes  and  rabbits,  producing  furze,  fern, 
^d  a  scanty  portion  of  sheep-feed,  with  a  return  of  25.  %d,  an 
*^e,"  is  now  yielding  1/.  The  face  of  the  whole  district  between 
^ryanstone  and  Milton  Abbey  has  been  changed,  and  the  former 
furze  brakes  and  heaths  are  become  as  fine  a  district  as  the 
county  presents.  Chesilborne — once  a  sheet  of  downs — has  been 
Jjought  into  excellent  cultivation  under  Lord  Rivers.  Between 
•^^rchester  and  Blandford  there  is  scarcely  a  parish  in  which 
"Owns  have  not  been  broken  up.  Upon  one  farm  alone  tlie 
occupier  said  300  acres  had  been  turned  over  within  his  remem- 
orance.  In  Strickland  parish  nearly  100  acres  went  last  year, 
^^d  at  Houghton  about  half  that  number  of  acres  had  been  broken 
^P  on  one  farm  in  the  same  period.  In  the  neighbourhood  of 
^^e  chalk  hills  of  Cerne  the  quantity  of  down  land  converted 
^ithin  the  last  10  years  is  put  at  2000  acres,  and  land  then  worth 
^*-  has  now  become  worth  2/.,  and  it  is  calculated  that  where 
^Qe  shepherd's  boy  was  kept  five  men  are  now  employed.  The 
*5^atment  which  downs  receive  would  furnish  another  argument 
^or  their  conversion  if  one  were  needed.  "  We  take,"  said  a 
^'^ry  candid  informant  of  mine,  "  all  we  can  off  the  downs  and 
CQrrj/  it  on  to  our  arable^  And  yet  between  Bridport  and  Dor- 
chester there  is  still  down  land  bearing  marks  of  the  plough 
^Qd  of  ancient  hedge-rows — clear  evidence  that  they  have  at  one 
time  been  enclosed  and  cultivated.     Downs  are  still  in  favour 
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with  some  as  healthy  airing  grounds  for  the  flock,  but  a  lai 
down  has  an  universal   sentence  of  condemnation   pronounced 
against  it.     Breaking  to  tillage  is  generally  commenced  by  thin 
breast-ploughing  tlie  turf  and  burning  it  in  March  or  April 
Rape  on  a  light  raftering  is  fed  off  for  wheat,  clovcred,  and  the 
third  year  tlic  land,  after  being  chalked,  comes  to  tamips  iB 
order  for  barley  and  the  general  arable  course.     Much  benefit  is 
obtained  by  chalking  those  sheep  sleights  retained  as  permanent 
pastures,  the  dressing  for  which  is  generally  near.     The  quahtf 
of  the  chalk  here,  as  elsewhere,  is  various ;  the  best  is  soft  ^ 
even    saponaceous,  and  readily  shivers    with  frost  on   a  thaw. 
Other  clialks  are  harder  to  shiver,  and  when  dry  sound,  on  being 
stirred,  like  shingle.     This  sort  is  of  little  or  no  benefit  as  ^ 
dressing,  and  is  commonly  that  chalk  which  is  the  substratnm 
of  the  south  side  of  a  declivity,  for  in  many  cases  the  chalk  pto* 
curable  on  the  north  side  of  a  ridge  or  hill  exhibits  a  totally 
opposite  quality  to  that  found  on  the  south.     For  building  pOl* 
poses  the  lower  chalk,  a  dirty  yellow  stone,  is  the  best     In  tbe 
railway  works  on  the  Wilts  and  Somerset  line,  some  very  careful 
experiments  were  made  to  test  the  strength  of  lime  made  from-^ 
1.  the  lias  of  Lyme  Regis;  2.  lime  from  the  oolite  at  Upway  j 
and  3.  lime  from  the  chalk  at  Bincombe.     Each  of  these  wef® 
sul>j acted  to  three  tests,  and  were  worked  into  mortar  in  thr^^ 
several  ways ;  the  proportions  being,  1st,  lime  and  sand  equal  \ 
2ndly,  2  parts  sand  to  1  lime ;  3rdly,  3  of  sand  to  1  lime.     TJ>^ 
tests  were,   1st,  by  setting  bricks,  forming  a  beam,  and  applyif^S 
weights  in  the  centre ;  2ndly,  by  clamping  two  bricks  togeth^^ 
against  a  wall,  and  weighting  the  outer  brick ;  and  Srdly,  1^5 
moulding  the  mortar  into  a  small  beam,  clamping  one  end,  ai»^ 
applying  a  weight  to  the  other.     It   would    be   tedious  to   g^ 
through  the  minutiae  of  these  trials — their  general  results  wef^ 
in  favour  of  the  mortar  from  the  chalk  at  Bincombe. 

Improvements  since  Stevenson  s  Report, — Although  Mr.  Steven-'*' 

son  admits  that  ^'  the  rotation  of  crops  followed  is  generally 

founded  on   proper  principles,"    still    three   com    crops  and  ^' 

fallow  formed  the  course  of  many  who,  nevertheless,  "  acknow^^ 

ndged  its  impropriety.''     The  Dorsetshire  ploughman  then,  as  it^ 

^Ir.  Claridge's  day,  seemed  still  to  be  "  remarkable  for  crookecS- 

irrows."     Drilling  of  wheat  "  was  not  much  practised  in  th^ 

•ounty,"  and  hoeing,  even  by  hand,  was  as  little  followed.    Th^ 

greatest  part  of  the  manure  was  laid  on  land  intended  for  wheat  - 

l^urnips    were   of    "  comparatively    late   introduction   into   th^ 

ounty  ;"  drilling  of  turnips  was  "  not  practised  except  in  a  very 

»^j\ll  way,"  and  the  after  cul»'^'«»*''^^  '>^  *.he  root  was  altogether 

■*  fleeted  in  some  districts,  fo  -*ui  dor ^tl ess  considered 
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"  Some  farmers  of  large  property  did  not  scruple  to  assert  that 
turnip's  were  frequently  better  for  not  being  hoed."  "  Many 
others  preferred  small  turnips  to  large  ones,'^  and  instances 
occurred  "  where  the  farmers  preferred  ploughing  up  a  very 
weedy  crop  and  sowing  the  land  anew  rather  than  go  to  the 
expense  of  hoeing  it."  If  crops  wanted  thinning,  "  heavy  harrows 
or  drags  were  applied  in  various  directions  till  the  crop  was  thin 
enough."  A  scarifier  is  mentioned  as  not  being  entirely  a  rarity 
because  there  was  "  a  sort  of  scuffler  "  to  keep  it  company.  If 
a  chaflF-cutter  cut  the  straw  "  so  regularly  and  perfectly  as  to 
require  no  sifting,"  it  was  noted  for  its  "  rare  merit."  The 
farmers  were  unwilling  "  to  adopt  and  persevere  in  those  prac- 
tices and  the  use  of  those  agricultural  implements  '*  which  others 
tad  found  to  answer.  It  was  not  to  be  wondered  at,  after  all 
^Ws,  that  the  land  of  the  county  in  general  was  "  not  well 
Wrought,"  or  that  there  were  "  very  large  tracts  of  foul  land." 
The  downs  occupied  "a  large  portion  of  the  county."  Cranbome 
Chase  was  "  a  free  warren,  principally  consisting  of  hazel  wood." 
There  were  "  many  mud-walled  cottages  composed  of  road 
•crapings  and  chalk  and  straw."  There  were  no  clubs  for  the 
labourer,  and  no  agricultural  societies  for  his  employer.  How 
Material  an  improvement  has  been  effected  in  most  of  these 
things  the  reader  will  have  collected  from  what  has  been  already 
^tten.  We  need  hardly  say,  except  in  the  way  of  recapitula- 
^on,  that  the  use  of  the  hoe,  the  drill,  the  scarifier,  and  indeed 
P*  almost  every  improved  agricultural  machine,  is  now  as  general 
J^n  Dorset  as  it  was  then  singular ;  that  three  com  crops  and  a 
'allow  have  given  place  to  the  Norfolk  system,  which  has  been 
abandoned  only  for  a  better ;  that  turnips  are  now  sown  without 
lear  of  larceny  (excepting  on  the  part  of  four-footed  delinquents), 
^re  found  all  the  better  for  the  hoe,  are  grown  as  large  as  possible, 
and  are  fed  off  in  preference  to  being  "  ploughed  up  ;"  that  the 
^owns  have  been  broken  up  ;  and  that  instead  of  unwillingness 
^^  the  part  of  the  farmers  to  adopt  improved  agricultural  imple- 
'^fnts,  no  meeting  of  the  Royal  Agricultural  Society  passes  off 
^ithout  the  presence  of  a  goodly  proportion  of  Dorsetshire 
*arniers.  There  are  some  other  improvements  which  must  be 
Joticed  more  in  detail.  Among  them  are  the  Enclosures  of  Waste 
*^Qds,  the  erection  of  Cottages,  the  establishment  of  Farmers' 
^lubs,  and  of  various  Agricultural  Societies,  the  formation  of 
^  County  Friendly  Society,  and  of  a  Labourers'  Friend  Society, 
^^^  the  extinction  of  the  deer  in  Cranbome  Chase. 

The  enclosure  of  waste  lands  has  been  in  active  operation 
during  the  present  century.  Some  trouble  has  been  taken  to 
^^ertain  if  possible  the  exact  number  of  acres  that  have  been 
enclosed,  but  the  county  records  in  the  office  of  the  clerk  of  the 
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peace  are  imperfect  in  this  respect,  and  even  the  return  with 
which  the  Enclosure  Commissioners  have  kindly  furnished  mc 
cannot  supply  all  the  deficiencies.  We  can  however  opproxi- 
mate  results.  Speaking  in  round  numbers,  there  would  seem  to 
be  records  of  the  enclosure  of  some  12,000  or  14,000  acres  prior 
to  1800.  Since  then  the  rate  of  enclosure  has  been  on  the 
average  about  1000  acres  a  year,  or  53,000  in  the  53  years  that 
have  elapsed.  The  following  lists  of  enclosures  were  compiled* 
the  first  and  third  from  documents  in  the  office  of  the  clerk  of 
the  peace,  the  second  from  the  return  referred  to  :— 

Nome  of  Enclonirc.  j^^^j. 

Shapwick '..  1160 

Stalbridge      500 

Powerstock    322 

.  Gussap  St.  Michafrl   ..  H^O 

Kampisham 800 

Tarrant  Keynstone     ..    1^^ 

Corscombc     1*^ 

Piddletrenthide •• 

Dewlish ^0 

,  Lytchett 20OO 

UpLoders  -450 


Date. 
No.  1.- 
1734 
17G1 
17C4 
1769 
1772 
1785 

> » 
1786 
1796 
1797 


Name  of  EncloBurc. 


No.  of 

ACH'S. 

Buckland  Newton  ....  1600 

East  Lulwortli 1500 

Portishain      1200 

Mordcn     390 

Winfrith 504 

West  Knighton 1000 

Evershot 105 

Winterborue 2023 

WeitStaflbrd     600 

HintonMartel 1432 

Bradford  Pcvertll  ....     640 

,  Leigh 

Frorne  Hill 300 

Mappowdcr 326 


No.  2.- 
1801 
1803 


1804 
1805 

« > 
1807 


1809 


Turnwood     800 

West  Chickerell     ....    634 

Ednionsham 715 

EastStour     293 

Spetisbury     1000 

Beaminster    520 

Canford    9000 

Broadmaine 990 

Cattistock     1200 

Stockland 202l 

Bewley     680 

Corfe 1700 

Winterbomc,  W 777 

Wintcrborne  Down      ..     020 

Pimpenie 

Conipton  Vallance 

Abbotsbur^' LOOO 

Phish 359 

Vest  Mi'lbiiry  (Caun)  . .     217 
-'llinghamaiid  Motconibc  500 

V"i'^'»ch 190 

^h/.nev 780 


"ey 


Pate. 
1810 


1812 
1813 

» > 
1815 


1817 

1819 
1820 
1824 


1829  . 

1830  . 

1831  . 

1834  \ 

1836  ! 

1837  . 

No.  3.- 

1844  . 

> »  " 

1845  , 

» > 
1840  . 

1847  , 

1848  , 
1849 
1850  , 
1853  , 


Jhilfrome     ^JO 

Burcombe     130J 

Sturminster ^ 

Tarrant  Hinton 2000 

OwerMoigiic     11^ 

Charminster 'OO 

Maiden  Newton S^n 

Piddlehinton ICOO 

Dalwood 4^ 

Upway     3»^ 


Godmanstone     ^ 

Wool 


Bagber     

Cbesilborne 

Sturminster  Marshall  ..  1 
Caundle  Marsh  ..  .. 

Bere  Regis    1 

Child  Okeford  ..  . 
Iweme  Minster..  . 

Sherborne      

Tollard  Fratrum     . 

Beerhackett 

Fontmell  Magna 


96 

l50 

53 

^41 


Ciibuixv;: 


irior  to  their  enclosure  these  places  were  f^ 
X,  but  little  piufit  in  common  tenantry  and  stock,  by  motl^^ 
ircods,  of  e^  -'•"  ^ind  except  the  best.     Tliese  are  now  replac^^ 
'  sto'^V  ]i         li^oer  far  greater  than  the  old  commons  coul^ 

i.-«foin      ,nr  "»*-«»o/l    ir"l    -i»in1it^        n  cnmp  in* 'nUCeS    COUal  tO  *^J^ 
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le  kingdom.  One  beneficial  effect  of  the  enclosures  is  the 
i  improvement  in  cross-roads  by  the  abolition  of  the 
erous  gates.  Twenty  years  ago,  a  drive  between  Poddle- 
on  and  Lulworth,  a  distance  of  14  miles,  involved  the 
ling  of  twenty-two  gates,  where  five  now  suffice. 
ottages. — Connected  materially  with  the  improvements  to  be 
ced,  is  the  state  of  the  dwellings  of  the  labouring  poor.  For 
B  years  the  cottages  of  Dorset  (whether  justly  or  not,  it  is 
the  writer's  province  to  determine)  were  a  byeword  and 
oach.  In  1843  the  subject  was  brought  under  the  notice  of 
ry  influential  meeting  at  Blandford,  and  a  most  animated 
ite  on  the  whole  question  arose.  It  is  pleasant  to  look  back 
I  the  serious  charges  then  advanced  against  the  cottages  of 
set,  because  it  places  in  strong  and  gratifying  contrast  their 
ent  condition.  The  merit  of  the  good  example  set  in  this 
er  belongs  chiefly  to  Henry  Charles  Sturt,  Esq.,  of  Critchell, 
.  even  at  the  period  alluded  to,  was  declared  by  Lord 
ley  "  to  have  set  an  example  which  ought  to  be  followed." 
i  gentleman  commenced  cottage  building,  not  with  reference 
sisting  numbers,  but  with  reference  to  the  increasing  de- 
ds  of  the  poorer  population,  many  years  before  the  question 
'ested  or  was  taken  up  by  the  public.  He  rebuilt  the 
ge  of  Tincleton,  placing  two  cottages,  with  three  bedrooms 
ach,  in  the  middle  of  an  acre  of  land,  dividing  it  equally 
'cen  the  two  tenants,  neither  of  whom  trespasses  on  the  land 
is  neighbour.  The  cottages  have  a  south  aspect,  and  are 
3cted  from  the  north  wind  by  a  row  of  apple-trees  in  the 
Mr.  Sturt's  property  is  scattered  over  the  county,  but  his 
ges  are  easily  recognised  by  their  comfortable  and  uniform 
larance.  Aspect  and  dr3niess  of  position  are  always  re- 
ed as  absolutely  essential.  Where  necessary,  the  picturesque 
jry  properly  sacrificed  to  actual  convenience.  The  results 
hat  in  the  villages  thus  favoured  there  is  not  now  a  single 
her,  and  that  the  labourers  resident  in  these  improved 
lings  take  pride  in  the  cultivation  of  the  land,  and  carry  off 
best  prizes  for  vegetables  from  the  Labourers'  Friend 
ety.  One  object  which  Mr.  Sturt  is  understood  to  have 
in  view  in  attaching  land  to  cottages  was  to  engpraft  the 
ch  system  of  holding  land  in  small  quantities  on  t|je  con- 
•ated  system  of  England — that  the  labourer  should  have  so 
li  as  he  could  cultivate  in  odd  hours  with  the  assistance  of 
«vife  and  children,  without  interfering  with  his  ordinary 
iir.  The  occupiers  are  never  disturbed  on  any  pretext,  as 
as  their  rents  are  paid,  in  order  to  encourage,  as  far  as  may 
I  feeling  of  ownership.  Objection  has  been  raised  to  the 
nse  of  these   buildings,  though  constructed  without  orna- 
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ment,  excepting  a  stone  dressing  over  the  windows.    The  coit 
certainly  exceeds  the  ability  of  a  labourer  to  pay  fair  interest 
for  the  outlay  ;  but  Mr.  Sturt's  defence  is,  that  the  property  at 
large  is  increased  in  value  by  increasing  the  comforts  of  tbe 
cultivators  ;  that  the  cottages  contain  nothing  but  what  ii  requi- 
site ;  and  that  he  had  taken  the  requisites  and  not  tbe  cost  into 
consideration  when  directing  the  erection  of  these  dwellings. 
One   considerate   provision   deserves    notice.     In  each  vHU^ 
houses  are  built  on  a  ground-floor,  for  aged  people.     Mr.  Sturt'i 
example  has  been  largely  followed,  and  the  old  mod-walled  and 
thatched  cottages  are  rapidly  disappearing  before  neat  and  often 
handsome  erections  of  brick  and  stone.     Lord  Portman  has  boilt 
good  cottages  at  Pimpeme  and  Durweston.   The  Elarl  of  Ilchefiter 
has  built  much  at  Evershot,  Abbotsbury,  &c.,  E.  St.  Vincent 
Digby,  Esq.,  at  Minteme,  and  the  Duke  of  Bedford  has  en- 
tirely rebuilt  Swyre.     Mr.  Williams,  of  Bridehead,  Lord  Shaftei- 
bury,   Sir  R.  P.  Glynn,  and   others,  may  be  ranked   among*^ 
cottage  improvers.      I  am  anxious  that  the  public,  who  have 
heard  so  much  in  years  past  of  the  cottages  of  Dorset,  shonld 
see  for  themselves  the  kind  of  dwelling  now  provided  for  the 
Dorsetshire  labourer,  and  annex  two  plans  :  the  first,  of  soU^^ 
of  Mr.  Sturt's  cottages ;  the  second,  of  the  Duke  of  Bedford* 
erections  at  Swyre  : — 


DORSETSHIRE  COTTAGES  (Ma.  Stcrt's). 
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ELEVATION  OF  THE  BACK. 


PLAN  OF  COTTAGES  ERECTED  AT  SWYRE,  DORSET, 
FOR  H.  G.  THE  DUKE  OF  BEDFORD. 
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I  some  localities  the  labourer  gets  his  cottage  rent  free,  with 
and  potato-ground  (generally  40  rods),  and,  where  heaths 
md,  the  labourer  cuts  his  sods,  and  the  farmer  carries  them 
The  potato-ground  is  cleaned  and  ploughed  and  dunged  by 
farmer,  the  seed  being  supplied  by  the  labourer.  With  these 
nets  the  condition  of  the  l^ibourer,  even  if  he  receive  only 
I  week  in  money  wages,  is  far  better  than  it  stands  in  public 
nation.  A  county  magistrate,  who  has  paid  much  attention 
le  subject,  says  of  the  Dorsetshire  labourers,  "  a  more  civil, 
^ing,  and  well-conducted  peasantry  does  not  exist  in  Eng- 
.  They  are  indeed  terribly  addicted  to  beer,  but  intoxica- 
is  not  very  prevalent,  though  a  mower  will  often  drink  two 
3ns  of  beer  a  day."  * 

Tie  establishment  of  various  Agricultural  Societies  and  of 
mers  Clubs  at  Winfrith  and  Blandford  has  done  good  service 
griculture  of  late  years.  At  Dorchester,  Blandford,  Su^*- 
$ter,  Sherborne,  Stalbridge,  Wareham,  annual  meetings  f of 
cultural  societies  are  held,  at  which  either  prizes  for  st6ck 
J  wards  for  industry,  and  in  some  cases  both,  are  distributed, 
e  of  these  associations  have  several  meetings  in  the  year, 
Q   ploughing,    reaping,    mowing,     shearing,    hedging    and 

[Clothing  Clubs  for  the  labourers  are  very  general  in  Dorsetshire,  on  the 
J  per  week  system ;  and  wives'  clubs  for  providing  against  the  day  of  travail 
>  be  found  in  many  parishes,  and  are  with  the  coal  clubs  of  great  value.  To 
T  this  system  perfect,  all  that  is  needed  is  to  establish  the  penny  bank  system 
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ditching,   and   other   species   of  agricultural    labour  fonn  tlie 
subjects  of  competition.     The  Blandford  society,  confining  it* 
encouragements  to  the  labourer,  distributes  an  income  of  200f.  & 
year,  chiefly  in  clothing.     In  this  district  also  penny  dnbf  exist 
in  almost  every  parish,  and  it  was  calculated  by  one  of  the 
founders  of  such  societies  that,  at  the  present  Christmas  tunc, 
2000/.  was  spent  by  these  clubs  in  clothing.     The  Winfrith 
Farmers'  Club  was  established  in  1847,  "  a  social  society  for  the 
purposes  of  general  information,"  and  with  such  good  effect  that 
it  is  recorded  as  the  opinion  of  a  practical  fanner,  that  *'  lince 
the  establishment  of  this  club  the  Lulworth  Castle  estate  has  im- 
proved 30  per  cent"      Its  first  rule  provided  that  "we  shall 
meet  every  Wednesday  fortnight,  at  5  o'clock,  at  the  house  of 
each  member  successively,  for  the  purposes  of  discussion.''    A 
record  of  these  discussions  was  kept ;  they  were  of  an  eminendy 
practical  nature,  and.  as  throwing  some  light  upon  the  farming  of 
the  district,  some  of  the  resolutions  of  the  club  may  not  be  out  of 
place  here.    Resolved — ^That  oats  and  vetches  are  the  earliest  and 
cheapest  artificial  food  in  preparation  for  the  wheat  crop,  to  be 
followed  by  rape  and  tankard  swedes,  or,  if  too  late,  by  mustard- 
Two  bushels  dry  bones,  1  cwt.  Peruvian  guano,  and  60  bushels 
ashes,  were  found  an  admirable  dressing  for  turnips.     Tuniip^ 
for  stall-feeding  are  recommended  to  be  taken  up  the  latter  ead 
of  November  or  December ;  and  for  sheep  in  the  field,  it  was 
recommended  to  cover  them  with  two  turns  of  the  plough ;  the 
drag  exposes  them  when  wanted,  and  helps  the  land  admirably- 
Corn  for  horses  is  recommended  to  be  bruised.     The  followio? 
prices  for  labour  are  recommended  :  for  mowing  wheat,  2i.  9^' 
per  acre ;    Lent  com,  2*. ;    for  chopping,   tieing,  and  stackio^ 
wheat,  id.     In  sheep  management,  it  is  recommended  to  supp^/ 
ewes  before  lambing  with  a  moderate  quantity  of  turnips  luul  * 
plentiful  supply  of  hay.  After  lambing,  turnips,  mangel  wurtsel» 
rye,  followed  by  winter  tares,  clover,  and  Italian  rye-grasa:  that 
the  lambs  be  weaned  the  latter  end  of  May  or  June,  and  be  p^^ 
Dn  French  grass,  young  clovers,  and  winter  vetches,  a  change  of 
^ach,  where  procurable,  to  be  given  each  day.     Rape  is  strongly 
ecommended,  anr^  '^ut  swedes ;  with  injunctions  to  allow  the  use 
if  rock  salt,  an^     '^   feed  often — the  oftener  the  better.     Up<** 
h**  question  r       -     ^''laking  up  of  downs,  it  was  unanimously 
tjsolved   thji      ,^^      pastures,   and  even   pastures   of   moderate 
..ioi:*y.   t\yr  ^      \q  convcrtcd  into  arable.     Mustard  if  rectfO* 

**'    '"       ;v,^ J  thing  to  be  sown  after  tares  on  strong  land, 

or  turnips,  to  be  always  fed  before  it  comes  into 
'  "id J  is  not  considered  good  winter-feed  for  sheep, 
v.^ed.      American  and  Moldavian  barleys  are  reooxn* 

••         innf  Jfy  ;   TVrrktfinc»liniT[T   C^T»ligr]i       .rkila  •  <>nd  it  is  TeGO0^ 
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lended  to  plough  the  strong  lands  for  barley  in  the  fall,  that 
le  frost  maj  pulverise  it.  Superphosphate  is  recommended  for 
timulating  the  turnip  crop,  and  half-inch  bones  for  permanently 
istaining  it.  Spalding  wheat  is  considered  most  remunerative ; 
rhite  wheats  are  not  considered  sufficiently  productive,  and  the 
xtra  price  obtained  over  reds  is  not  considered  sufficient  to  make 
p  for  deficiency  in  yield.  The  saturation  of  bones  with  liquid 
lanure,  covering  them  up  with  ashes  for  two  months,  is  declared 
)  have  been  found  equal  to  vitriol.  Calves  are  recommended  to 
c  taken  from  their  dams  when  eight  or  twelve  days  old,  and  not 
)  be  allowed  with  them  later  than  January. 

A  Labourers*  Friend  Society  for  the  district  of  Dorchester, 
'^ey mouth,  and  Ceme,  was  formed  in  1846,  and  has  worked 
teadily  and  well  in  promoting  the  objects  for  which  it  was  in- 
tituled.    The  87  premiums  given  are  divided  into  6  classes — 

for  allotment  cultivation,  and  garden  produce,  bread,  bees, 
^. ;  2,  for  industrious  service  and  economy ;  3,  for  home  duties, 
rincipally  clean  cottages;  4,  for  school  attendance;  5,  for 
eedlework ;  6,  for  skill  in  spade  husbandry.  To  each  prize- 
1^  or  woman  a  card  is  given,  on  which  is  stated  the  object  for 
Mch  the  reward  was  bestowed,  and  the  cottagers  hang  them  in 
*eir  dwellings  instead  of  frightful  pictures  of  Blue  Beard 
•^d  the  Big  Man  of  the  Woods.  There  is  a  marked  improve- 
ment in  the  cultivation  of  the  gardens  and  in  the  cleanliness  of 
ie  cottages.  More  honey  is  produced,  the  school  attendance  is 
lore  regular,  the  specimens  of  needlework  and  knitting  yearly 
Improve,  and  no  doubt  the  labourer's  condition  is  enhanced  by 
Hs  society.  In  six  years  of  its  existence  it  has  distributed 
88/.  135.  &d,  net  among  the  labourers,  or  64/.  155.  7rf.  per  year. 
here  is  also  an  excellent  County  Friendly  Society,  in  which 
bourers  may  secure  sick  pay,  maintenance  in  old  age,  &c.,  and 
hich  has  extended  its  ramifications  throughout  the  county, 
oth  these  estimable  societies  have  been  mainly  promoted  by 
harles  Porcher,  Esq.,  of  ClyfFe,  whose  services  in  the  cause  of 
e  labourer  deserve  to  be  especially  recorded. 
Forty  years  ago  in  one  of  the  leases  then  in  force,  it  was  made  a' 
ndition  that  "  an  additional  rent  of  50/.  per  acre  be  paid  for 
?adow  or  pasture  broken  without  leave."  The  15th  of  the 
Tenant  Security  Rules  ''  between  Henry  Charles  Sturt,  Esq., 
d  his  tenants,  stands  in  striking  and  amusing  contrast :  ^^  For 
nversion  of  all  pasture  land  into  arable  the  out-going  tenant  to  be 
loiced  155.  in  the  pound  for  paring  and  burning  before  the  first 
rn  or  pulse  crop  is  taken.''  Leases  are  not  so  general  in  the 
unty  as  to  prevent  all  complaint  on  that  head,  and  some  tenants 
)int  to  them  as  among  the  "  improvements  still  required." 
he  "  security  rules  "  of  Mr.  Sturt's  property  provide  a  scale  of 
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com|>ensatIon  to  tenants  for  unexhausted  improvements,  extend- 
ing in  the  case  of  liming  to  the  seventh  year,  and  in  the  case  of 
draining  to  the  eighth  year.  These  liberal  arrangements  Imve 
given  great  satisfaction  to  the  tenantry.  Lord  Portman  has 
granted  his  tenants  very  long  leases,  half  the  rent  being  fixed  at 
a  money  price,  and  the  other  half  regulated  by  the  price  of 
•  barley  and  wheat,  taken  on  the  average  of  the  kingdom  as  re- 
turned by  the  London  Gazette.  Lord  Orford  adopted  the  prin- 
ciple of  com  rents  some  short  time  since,  but  has  now  aban- 
doned it. 

In  farm-buildings  some  of  the  most  spirited  landowners  hftv^ 
expended  very  large  sums.  "  If,"  said  a  practical  farmer  with 
whom  I  conversed  on  this  point,  "  the  good  example  of  a  few  land- 
owners. Lord  Portman,  Lord  Rivers,  Mr.  Sturt,  Lord  West- 
minster, &c.,  was  generally  followed,  and  landlords  erected  good 
buildings  and  granted  long  leases,  every  other  improvement 
would  follow,  and  you  would  see  no  bad  farming."  The  Duke 
of  Bedford  has  erected  a  most  commodious  set  of  farm-buildings 
at  Kingston  Russell,  of  which  I  am  enabled,  through  the  kind- 
ness of  Mr.  Henry  Barnes,  the  architect,  to  give  the  plan. 

The  use  of  steam  power  is  another  feature  of  improvement  to 
be  noted.  Upon  less  than  500  acres  (upon  two  farms)  the  Rev. 
A.  Huxtable  has  two  steam-engines ;  Lord  Portman  has  one, 
so  has  Mr.  Stmt,  so  has  Mr.  Farquharson,  so  has  Lord  Rivers; 
Mr.  Futter  has  one  at  Winterbome  Came,  Mr,  Rossiter  one  9X 
Critchell,  Mr.  Monckton  one  at  Sutton,  Mr.  Ford  one  at  Rush- 
ton,  Mr.  Burdge  one  at  Forston;  Mr.  Harvey  at  Hemswottn 
and  Mr.  Mitchell  at  Deane's  Lodge  have  one;  and  there  ^ 
three  or  four  portable  steam  thrashing-machines  used  in  ^^^ 
county. 

The  extinction  of  the  deer  in  Cranborne  Chase  is  the  crowni^ 
improvement  since  Stevenson's  Report,  The  Cranborne  Cb^ 
Award  (1828)  recites  that  "  the  number  of  deer  ranging  over  *'*^^- 
property  of  the  different  proprietors  of  land  within  the  limits  ^ 
tlie  chase  amounts  to  upwards  of  twelve  thousand  I  and  is  a  gr^* 
hindrance  to  the  cultivation  of  such  lands,  tending  greatly 
demoralise  the  habits  of  the  labouring  classes."  It  is  reckoi^^ 
that  no  fewer  than  14  parishes  in  Dorset — Handley,  Famha-'^ 
Chettle,  Ashmoor,  Melbury,  Fontmell,  Sutton,  Iweme,  RanstC^ 
Stecpleton,  Pimperne,  Guinville,  Gussage,  and  Critchell  (to  ^^ 
notliing  of  Wilts) — were  emancipated  by  this  Act ;  which,  besi^- 
the  removal  of  actual  trespassers,  encouraged  the  breaking  up 
downs,  commons,  and  coppices,  of  which  the  landowners  ha^ 
up  to  this  time  availed  themselves  to  the  extent  of  nearly  40^-^ 
acres.  The  chase  coppices  have  been  improved  2-5th8  by  t^ 
disfranchisement — 1st,  in  the  uninterrupted  growth  of  the  woo^ 
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lly,  in  the  removal  of  the  necessity  for  expensive  deer-fences, 
feet  in  height,  which  Lad  formerly  to  be  maintained. 
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The  Improvements  still  required  are  those  which,  with  one  or 
two  exceptions,  are  general  to  almost  all  counties.     To  use  tbe 
words  of  Mr.  Pusey,  speaking,  at  the  Smithfield  Cluh  duiner,  of 
agriculture  generally,  "  There  is  a  great  deal  of  discoveiy  to  be 
made,  and  a  great  deal  to  be  done  for  the  di£fusion  of  the  dis- 
coveries to  be  made ;  there  are  still  large  quantities  of  land  to 
be  drained  ;  there  are  a  great  many  hedges  to  be  removed  or  re- 
duced ;  and  a  great  deal  of  couch  to  be  rooted  out."     We  may 
add  to  this — there  is  the  good  example  of  Mr.  Stmt  in  providuig 
cottage  accommodation  to  be  more  extensively  followed,  and  that 
not  only  for  the  comfort  of  the  labourer,  but  for  the  advantage 
of  the  farmer ;  for  the  want  of  cottages  is  at  present  in  many 
parts  of  the  county  a  crying  evil.     There  are  the  farm-buildings 
of  Lord  Portman,  Lord  Westminster,  Lord  Rivers,  and  othen,  to 
be  copied ;  there  are  restrictions  as  to  cultivation  to  be  removed. 
'Mf  allowed,"  observes  a  leading  tenant-farmer,  who  holds  under 
a  kind  and  indulgent  landlord,  and  who  therefore  must  have  had 
the  subject  forced   on   his  attention,   or  fie  -never  would  have 
pointed  to  it  as  an  "  improvement  still  required," — "  if  allowed 
to  vary  our  course  and  to  sow  two  turnip  crops  in  succession  on 
l-3rd  the  land,  it  would  insure  keep  for  our  stock,  and  by  allowing 
barley  after  wheat  we  should  get  good  malting  barley."    The  best 
blood  of  the  stocks  of  the  best  breeders,  and  the  best  rams  of  tb^ 
best  flockmastcrs,  may  be  more  extensively  patronized.    Judi- 
cious planting  of  coppices  on  steep  acclivities,  which  at  present 
afford   little   sustenance   for    sheep,    but   which,    enclosed  and 
trenched  (without  which   any  planting   is  labour  lost),  would 
grow  good  hazel  and   ash  hurdles,  might  be  adopted  for  the 
double  advantage  of  profit  and  shelter.     And  in  the  vale  the 
management  of  dry  copses  would  be  improved  by  making  them 
wholly  subservient  to  the  production  of  timber  only,  or  of  copse- 
wood  only — both  being  at  present  raised  together,  to  the  detn- 
ment  of  each.     In  our  dairies,  if  the  reputation  of  Dorset  butter 
is  to  be  maintained  against  the  increasing  fame  of  Holstein  «» 
Holland,  more  attention  must  be  paid  to  making  butter  thai  ^'^ 
deep.     An  excellent  agriculturist  who  has  had  an  opportunity  ^^ 
comparing  the  Holstein  manufacture  of  butter  with  ours,  declares 
hat  the  mass  of  summer  butter  made  in  Dorset  is  in  course  of 
•apid  decomposition  two  days  after  it  is  made.     Without  endD»- 
ng  so  sweeping  a  condemnation,  we  may  remark  that  it  is  ^ 
«omc  degree  supported  by  the  reports  of  the  Dorset  butter-m^'" 
i^et,  which   continually  record,    in  .the   summer   months,  1»^ 
quantities  of  butter  ^^ gone  to  (/reaseT     The  great  secret  of  butter 
-loVmqr  is  the  expression  of  all  mo'«*nre,and  this  the  Holsteioc'* 
"     ^oil  v^erstand  that  th«»»-e  is  '*"-      urmer  in  that  small  ducbj 
•>i/>**i    t%x^f    luri'^r  *^^*     *'*'*        ...»*tt'»i»  'T¥>rin*}»«  1200  lbs.  ^* 
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if-week  to  the  London  market.  Dorset  butter,  well  made 
ickly  to  handy  stands  deservedly  high ;  but  roughly  made, 
dly  packed  in  shaky  casks,  it  is  reduced  to  a  level  far 
its  value.  How  far  the  system  of  letting  dairies  which 
ly  exists  in  this  county,  and  which  interposes  between 
aer  of  the  cow  and  the  purchaser  of  the  butter,  first,  the 
an ;  next  the  butter  factor  ;  then  the  butter  salesman ;  and 
e  shopkeeper,  maintains  the  character  of  Dorset  butter ; 

far  it .  deteriorates  it  by  conflicting  the  interest  of  the 
,  who  has  to  care  only  for  his  cow,  and  the  interest  of  the 
an,  who  has  to  care  only  for  his  butter,  we  do  not  here 
I ;  but  it  is  certain  that  the  Dorsetshire  dairyman  is  occa- 
f  surprised  by  reading  that  in  London  and  in  the  large 
butter  is  16(/.  and  \%d,  a  lb.  when  he  is  realising  for  it  only 
[Od,  The  custom  of  disposing  of  the  make  of  a  dairy  for  a 
)n  "  at  a  given  price  deprives  the  dairyman  of  the  stimulus 
^e  fluctuations  of  the  market  would  have  upon  him  :  and 
\  a  very  prevalent  custom  in  the  county  which  certainly 
)t  improve  the  quality  of  its  butter.  Every  tub  sold  to  a 
after  being  filled  is  stript,  generally  at  the  cooper's ;  the 
LS  turned  out  into  the  scale,  weighed,  and  turned  in  again. 
>t  pretended  that  the  operation  improves  the  contents  of 
k,  nor  is  any  merit  claimed  for  it  on  the  scores  of  clean- 
convenience,  or  economy.  The  only  defence  offered  for 
3it  by  this  process  both  parties  know  the  exact  weight  of 
»ent  to  market.  It  seems  strange  that  between  persons 
rgain  to  the  amount  of  hundreds  of  pounds  in  a  year,  and 
bom  considerable  confidence  is  demanded  in  other  respects, 
amon  commercial  rule  of  allowing  for  "  tare  "  should  not 
►gnised,  and  the  present  inconvenient  practice  cease.    The 

of  exposing  manui^  heaps  at  the  sides  of  roads,  allow- 
eir  soluble  contents  to  be  washed  into  the  adjoining 
,  or,  worse  still,  into  the  neighbouring  barton  pond,  whilst 
sipe  of  ammonia  is  facilitated  by  the  occasional  turning 
heap,  may  be  improved  on,  where  it  cannot  be  avoided, 
;ing  a  layer  of  fine  earth  at  top  and  bottom,  and  build- 
the  heap  of  alternate  layers  of  earth  and  dung.  There  is 
;nt  need  of  railway  accommodation  for  the  greater  part  of 
inty — a  need  felt  more  especially  by  the  poorer  classes  in 
to  fuel,  of  which  the  hedges,  coppices,  furze,  and  fre- 
r  the  farmers'  hurdles,  constitute  to  many  their  chief 
.  To  meet  a  considerable  evil  of  this  kind  Lord  Portman, 
iy  established  in  the  villages  on  his  estates  near  Blandford 
louse,  which  was  supplied  by  the  woodman,  who  served  out 
0  the  poor  at  the  cost  of  cartage.  This,  with  the  deter- 
)n  of  the  magistrates  not  to  punish   merely  for   hedge- 
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breaking  where  a  supply  of  fuel  was  not  obtainable,  put  a  stop 
to  the  offence,  and  paved  the  way  in  these  districts  for  the  modem 
coal  clubs.  There  are  still  many  thousands  of  acres  of  down  to 
be  broken  up  and  of  commons  to  be  inclosed,*  and  many  common 
fields  to  be  improved — among  them  Fordington  field,  a  splendid 
extent  of  3500  acres  of  the  finest  com  land,  close  to  the  county 
town,  and  within  sight  of  the  terminus  of  the  only  railway  tbtt 
has  yet  entered  the  county.  Some  years  ago  the  Council  of  the 
Duchy  of  Cornwall  offered  to  arrange  with  the  life  leaseholdeii} 
and  to  inclose  this  field,  but  the  tenants  rejected  the  scbemc. 
Fordington  field  is  famous  for  its  wheat,  barley,  and — cAoWoA 
which  latter,  to  use  the  words  of  old  Salmon,  "  in  a  com  or 
hemp  field  makes  a  mighty  and  glorious  show,  though  much  to 
the  owner's  disprofit." 

In  ranging  also  under  the  head  of  '^  Improvements  still  to  be 
effected  "  the  collection  of.  agricultural  statistics,  we  are  sensible 
of  treading   on   the  verge  of  general  and   perhaps  debateaUc 
ground  ;  but  a  circumstance  which  occurred  in  the  course  of  the 
compilation  of  this  paper  may  be  adduced  as  an  apology,  if  ^ 
be  needed.     There  was  placed  in  the  hands  of  the  writer  of  this 
article  by  Lord  Portman  a  rare  and  singular  document,  whicli 
has   so   peculiar  a   bearing  upon   the   question  of  agricultorsl 
statistics  that  not  to  allude  to  it  in  connection  with  them  would 
seem  a  neglect  of  duty.     The  document,  which  is  in  MS.,  is"* 
general  view  of  the  whole  number  of  the  inhabitants  within  the 
county  of  Dorset,  exclusive  of  the  militia,   taken  30th  Apnl» 
1798,"  in  prospect  of  an  invasion.     Not  only  does  this  specify 
the  number  of  men  between  15  and  60,  actually  engaged,  wilHof 
or  capable  of  bearing  arms ;  of  the  incapables,  tlie  aliens,  the 
Quakers ;  of  those  who  from  age  and  infirmity  were  incapable  oi 
maintaining  themselves  ;  of  the  waggons  and   carts  ;  of  oseU) 
cows,  young  cattle  and  colts,  sheep  and  goats,  pigs,  horses,  ridi^ 
and  draft :   but  also  the  quantity  of  wheat,  barley,  oats,  beaD*» 
and  peas,  hay,  straw,. potatoes,  flour,  and  malt  then  in  the  couO*y». 
fnsen  to  a  half-quarter  of  w/ieat,  and  barlei/,  and  beans  ;  and  to  h^V 
oad  of  hay  !    And  that  this  precise  enumeration  did  not  p*^ 
-    '1  from  an  affectation  of  minuteness  on  the  part  of  any  o^ 
..li^.iierator  is  apparent  in  the  fact  that  these  half  numbers  ^^^ 
/-*ii   io#i  from  several  divisions.     In  the  face  of  these  accut**^ 
^1*1  *.j  the  writer  of  this  paper  felt  that  he  would  not  be  justifi^. 
•  <  writing  in  round  numbers,  as  his  predecessors  have  done,  ^ 
^t  quantity  of  sheep  kept  in  the  county,  or  the  number  of  acT^ 
r  nne^n   \crf  -*-  tillnopo^  &c.     Witliout  miuutc  accuracy  such  ki^ 

of 
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information  would  be  valueless,  and  might  do  mischief;  and 
late  accuracy  is  only  to  be  obtained  by  careful  enumeration. 
The  chief  field  of  improvement  in  this  county  is  its  heaths, 
idreds  of  acres  of  which  answer  precisely  in  the  present  day 
every  description  of  them  heretofore  written.  They  chiefly 
between  Dorchester  and  Cranbome,  and  consist  of  lower 
gsbot  sands.  AVhere  the  heath  only  grows,  reclamation  is 
lom  tried ;  but  where  furze,  or  fern,  or  holly  indicates  a  better 
I,  little  tracts  have  been,  and  are  still  occasionally  taken  in. 
ion  this  subject  the  opinions  of  the  majority  of  agriculturists 
most  discouraging.     The  soil  is  said  to  be  of  the  most  barren 

d,  and  to  have  below  it  at  a  few  inches  from  the  surface  an 
1  pan,  a  formidable  opponent  to  draining,  in  their  estimation. 
.  Damen,  of  Winfrith,  broke  up  30  acres  of  this  heath-land 
»ut  eight  years  ago ;  it  was  ploughed,  fallowed,  and  dressed 
h  bones  and  superphosphate  for  turnips.  He  had  a  beautiful 
nt  after  they  were  hoed  out,  but  in  a  week  or  two  after  there 
I  not  a  sound  turnip  in  the  field.  In  the  next  year  a  very  few 
s — about  five  sacks  an  acre — were  grown.  It  was  then  tur- 
*ed  again,  with  2  cwt.  guano  and  5  sacks  of  burnt  lime  to  the 
e  drilled  in  with  compost.  The  turnips  failed  as  much  as 
ore,  and  since  then  the  land  has  been  given  up  to  the  labourers, 
0  have  grown  on  it  very  bad  crops  of  potatoes.  It  seems, 
vever,  to  be  overlooked  that  the  heaths  have  been  even  worse 
Ued  than  the  downs  ;  they  are  robbed  outrageously  ;  they  get 
return  whatever ;  there  is  a  continued  exhaustive  drain  upon 
m ;  not  the  slightest  particle  of  manure,  except  what  tbey 
eive  from  heaven,  falls  upon  them  ;  and  their  remorseless 
nderers,  after  robbing  them  of  all  their  possessions,  steal  their 
IS.  After  furze  has  ceased  to  grow  the  surface  is  pared  for 
f.  If  the  ashes  were  returned  to  the  soil  there  would  be  no 
at  harm  done,  but  not  only  is  the  turf  carted  oflF  with  fre- 
Jntly  the  little  soil  beneath,  but  the  "  paring  "  process  is  per- 
iled on  them,  and  the  "  burning "  process  in  the  labourer's 
tage.  There  are  no  sheep  or  cattle,  as  on  the  downs,  to 
e  them  an  occasional  top-dressing,  and  the  little  help  they 
eive  from  the  elements  is  more  than  counterbalanced  by  the 
iry  done  by  the  rains  which  stagnate  upon  their  surface.  The 
ths,  therefore,  require  a  most  indulgent  treatment  and  a  long 
sing  before  they  can  be  said  to  have  recovered  from  the 
cts  of  the  ill  treatment  they  have  received,  and  to  have  re- 
ned  their  original  constitution.  The  process  may  be  long 
i  tedious ;    it  may  even    in   the  long  run  appear   unprofit- 

e,  after  the  ordinary  valuation  of  such  lands ;  but  that  they 
lid  not  prove  ungrateful  for  considerate  and  generous  treat- 
lU  those  Avho  have  noted  how  sorely  they  have  been  tried 
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will  scarcely  permit  themselves  to  doubt  Mr.  T.  H.  Saimden 
has  broken  up  about  eighty  acres  of  this  land  with  very  good 
effect.  It  was  first  thoroughly  drained,  then  pared  and  bant 
Tlie  first  crop  taken  was  turnips,  for  which  the  land  receiTcd 
1  quarter  of  bones,  a  little  guano  and  superphrsphate.  Upon 
these  sands  the  turnip  is  subject  to  the  club-f.iut,  and  the  land 
after  the  first  year  was  fallowed  to  prevent  it.  12  or  15  dung- 
put  loads  of  chalk  per  acre  .  were  afforded  it,  but  it  was  found 
that  the  land  would  not  grow  com.  Cereal  crops  progrened 
well  till  they  got  into  ear,  when  they  dwindled  away  to  a  mere 
nothing.  The  remedy  for  this  was  found  to  be  lime,  whidi, 
besides  improving  the  wheat  crop,  produces  good  turnips ;  ud 
now  the  heath,  wiiich  formerly  grew  only  heath  and  furze,  pro- 
duces good  rye,  wheat,  and  Dutch  clover. 

Under  Wareham  Heath  lie  the  rich  clay  pits  which  supply  tlie 
Staffordshire  merchants  with  the  materials  for  their  wares.  The 
top  clay  is  cast  upon  the  heath  in  large  heaps  as  worthlesi. 
Upon  these  clays  and  sands  look  down  chalk  hills;  the  three 
great  constituents  of  the  most  fertile  soils  here  meet,  and  yet  thii 
is  one  of  the  most  barren  spots  in  the  county.  The  Dorcheiter 
and  Southampton  Railway  skirts  the  heath,  and  a  tramway  uied 
for  the  conveyance  of  the  clay  traverses  a  considerable  portion  of 
it ;  and,  that  nothing  in  the  shape  of  incitement  to  reclamatioD 
might  be  wanting,  in  the  village  of  Stowbarrow  that  old-fjBLshioned 
and  almost  extinct  disease  the  ague  is  very  prevalent. 

That  the  reclamation  of  heaths  and  other  "  improvements  still 
to  be  effected "  will  be  permitted  long  to  remain  works  unde- 
signed, tlie  progress  of  the  county  in  the  past  forty  years  forbids 
us  to  doubt.  If  in  that  pleasing  retrospect  our  thoughts  i^st 
only  on  that  part  of  the  county  where  the  poacher  and  the  deer 
have  given  place  to  the  honest  labourer  and  the  peaceful  flock; 
where  out  of  the  forest  and  the  waste  there  has  sprung  up  ^ 
tall  chimney  of  an  experimental  farm,  which  has  engaged  the 
attention  of  the  whole  country — we  may  surely  find  even  h®^ 
sufficient  to  satisfy  us  that  the  history  of  the  past  may  be  our 
lono  ^rn\  'rttiri j^^.n(;{^  fr)}.  fiiQ  future. 
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^.-^  Prize  Plan  of  Double  Cottages  for  Farm  Labourers^  toith 
ipecificcLtionSy  Sfc.    By  Georqe  Arnold,  Dolton,  Crediton. 

E  plans  for  these  cottages,  to  which  the  prize  was  awarded  by 
Bath   and  West  of  England  Agricultural  Society,  include 
emal  sections,  carefully  drawn ;  also  plan,  elevation,  and  section 
out-buildings. 

The  arrangements  adopted  are  simple,  needless  valleys  in  the 
){s  being  avoided. 

The  separation  of  the  sexes  is  provided  for  in  the  bed-rooms, 
J  ascent  to  which  is  direct  from  the  living  rooms,  in  order  to 
re  more  warmth  up  stairs. 

There  is  a  fireplace  in  the  parents'  bed-room,  an  important 
int  in  case  of  sickness,  as  well  as  for  general  ventilation,  which 
further  secured  by  the  position  of  the  front  and  back  windows, 
le  outer  and  inner  porches  are  intended  to  secure  the  living 
)in  from  draughts. 

Cottages  have  been  erected  by  the  Rev.  W.  H.  Karslake,  of 
38haw,  according  to  these  plans^  at  a  cost  within  the  estimate ; 
1  he  has  been  kindly  pleased  to  express  his  satisfaction  at  the 
npletion  of  the  work,  as  well  as  the  comfort  now  enjoyed  by 
J  occupiers  of  them. 

NEBAL  SpECiPicATioy  o/*WoBK  to  be  done  in  Erecting  a  Pair  of  Labourers' 
'httagesy  adapted  to  Agricultural  Districts,  according  to  the  accompanying 
Plans. 

Excavator, — To  excavate  the  trenches  of  a  sufficient  depth  and  width,  to  a 
d  firm  foundation,  as  shown  on  the  Sections.  Excavate  for  the  drains, 
nes,  and  manure-pits,  and  do  all  other  requisite  digging,  filling,  &c., 
uired  for  the  ground-floors.  All  rubbish  to  be  cleared  away  on  the  com- 
mon of  the  building. 

\fason  and  Bricklayer, — ^To  build  all  the  walls,  shown  by  the  dark  red  tint 
the  plans,  with  stone,  in  random  courses  of  rubble  masonry,  no  course  to 
eed  1  ft.  in  depth.  The  stone  to  be  properly  laid  and  bedded  in  strong 
tar,  of  good  well-burnt  lime,  and  sana  or  road-grit,  of  proper  proportions 
:>ne-third  lime  to  two-thirds  sand,  to  be  neatly  pointed  in  as  the  work 
ceeds.  The  footings  of  all  walls  to  be  composed  of  stones  laid  transversely 
he  thickness  of  the  walls,  and  their  joints  to  be  well  broken  by  the  next 
rse.  The  walls  to  be  1  ft.  10  in.  in  thickness  (unless  otherwise  shown  by 
figured  dimensions  on  the  plan)  to  the  plinth,  to  be  then  diminished  in 
kness  by  2  in.,  so  as  to  form  a  neat  plinth.  The  walls  afterwards  to  be 
.  8  in.  in  thickness  to  their  full  height.  To  form  all  breaks,  splay  quoins, 
nney  jambs,  &c.,  as  shown  on  the  plans ;  bed  and  fix  all  bond  timbers, 
els,  wall-plates,  &c. ;  turn  over  all  ground-floor  and  other  openings  flat 
eving  arches  externally  (with  wood  lintels  internally)  of  stone  (or  of  4^  in. 
-k) ;  trimmer  arches  of  brick  to  be  turned  for  the  hearth  slabs  to  the  bed- 
™j  chimneys ;    form  brick  or  stone  reveals  against  the  window  and  door 
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frames.  Carry  up  the  flues  of  brick  for  living-room  chimneys  of  13  in.  by 
14  in.,  internal  size,  and  those  of  the  bed-room  of  9  in.  by  14  in.,  intemilae 
— the  flues  to  be  carried  up  without  any  sudden  or  abrupt  angle,  and  to  be 
proj)erly  pargeted  throughout.  To  put  to  the  ground-floor  doorviayi  Ddw 
or  other  stone,  solid  tooled  steps,  with  mortice  holes  for  receiving  the  teoon 
ends  of  the  door-posts.  To  ])rovide  and  fix  to  the  windows  Dolton  iW 
tooled  sills,  properly  sunk  and  weathered.  Cope  the  dwarf  walls  round  the 
manure  pits  with  stones  set  on  their  edge,  in  strong  lime. and  eand-modir. 
Beani-fill  all  the  walls  to  the  slate.  Bed  and  properly  fix  the  ovens.  All  die 
ground  partitions  to  be  brick-nogged  4  ft.  in  heignt 

Pitch  and  neatly  nave  with  well-selected  river  or  other  stones  the  hcartk- 
plaees ;  sculleries  and  privies  to  be  grouted  in  with  fluid  lime  and  sand.  The 
pigsties  to  be  paved  with  strong  paving  stone,  to  have  an  inclination  or  ftli 
towards  the  manure  pits.  Lay  and  set  in  the  kitchens,  pantries,  and  the  inaer 
porches,  lime  and  sand  floors,  2i  in.  thick,  on  a  bed  of  loose  rubble  stone,  lod 
thoroughly  well  beat  and  leave  the  same  smooth  and  hard  when  flnif bed,  isd 
lay  the  outer  ])orches  with  flag  stones  roughly  tooled. 

Plasterer.— LsLtUf  l)laster,  float,  set  and  whiten  the  ceilings  and  partitioni; 
plaster,  float,  set,  and  whiten  all  the  internal  walls  of  the  cottages,  exceptthoie 
uf  the  back  kitchens  or  sculleries.  Flush,  point,  and  lime- whiten  thctnlis 
of  the  sculleries  and  ])rivies.  Plaster  the  roofs  of  the  outer  porches  between  the 
i*afters  with  white  mortar.  The  lime  used  in  the  plastering  to  be  finely  siAcdi 
and  made  up  at  the  least  two  months  before  use.  The  two  first  coats  to  be  of 
lime  and  earth  mortar,  and  the  last  to  be  of  lime  and  hair,  white  mortar. 

Sinter. — ^To  cover  the  roofs  with  stout  Delabole  slate  of  18  in.  by  9  in.,  to 
be  securely  fixed  to  the  battens  with  galvanized  iron  nails,  two  to  each  shte. 
The  bond  or  lap  of  each  slate  to  be  ^  in.  over  the  second  slate  bdow.  The 
caves  to  Ijc  laid  double,  and  the  ridge  covered  with  the  best  glazed  roll  tile  let 
in  lime  and  sand  mortar.    The  under  sides  of  the  slates  to  be  pointed. 

Carpenter  and  Joiner. — All  the  tin»ber  to  bo  free  from  sap  shakes,  hr^ 
loose  or  dead  knots,  and  to  measure  the  full  scontle  when  fixed. 

Roofs. — Cottage  roofs  to  have  one  \mr  of  principals  to  each,  as  the  cro»- 
section.  Princii^ls,  8  in.  by  3  in.  oak  or  red  deal ;  collar-beams,  6  in.  by  8  in. 
do.  do. ;  purlins,  4  in.  by  6  in.  red  deal ;  rafters,  2^  in.  by  3  in,  of  yellow 
]nne,  to  be  placed  15  in.  apart  from  middle  to  middle ;  ridge  piece,  8  in.  by  3 iO' 
of  red  deal ;  wall  plates,  7  in.  by  2  in.  oak;  king  posts,  7  in.  by  Sin.  do.; 
struts,  3  in.  by  3J  in.  do. ;  slate  battens,  2  in.  by  i  in.  yellow  pine.  The 
king  posts  to  be  secured  to  the  collar-beams  by  an  iron  bolt ;  iron  bands,  of 
1  in.  lu  depth  by  2  ft.  in  length  each,  to  jiass  round  the  backs  of  the  principv* 
and  to  be  securely  fixed  to  the  collar-beam  by  an  iron  bolt.  Roof  over  pi?" 
sties,  &c.,  to  be  constructed  as  the  c:oss  section — purlins  of  oak,  4  in.  bjT 
3^  in. ;  wall  plate,  6  in.  by  2  in.,  oak  ;  rafters,  2  in.  by  2^  in. ;  slate  battcDCj 
>  in.  by  5-8ths.  in. ;  ridge  to  have  feathered  capping  and  facing  bmrdi  of  red 
jcal  of  1  in.  by  8  in.  Porch  roofs  rafters  2  in.  by  2i  in.,  nailed  to  **" 
'lutes  ^'     ■     •     '  ■  -  ■  .     -    .  - 

..'  the 

,^urds       ^   _..  ,  J ^ 

)y  6  in.  in  width,  to  be  wmught  with  a  moulding  on  the  lower  edge.  Tb< 
hole  to  have  a  good  coat  of  paint  previous  to  being  fixed.  Wood  lintels  ^ 
.0  placed  over  all  openings  requiring  them,  of  oak  1  in.  vertical  depth  to  cvcO' 
oot  of  opening,  to  have  a  wall-hold  of  8  in.  on  each  end.  To  prepare  **^ 
"jccssary  centreing  and  turning  pieces  for  the  mason,  also  alP  bonds  of  4  »"• 
^y  3  in.  for  fixing  staff'beads,  chimney-pieces,  &c.  Fix  oak  or  red  deal  joists  over 
•r^'T    >oms,  ^'^    of  8  in.  bv  o  in.,  to  be  plac'"^  18  in.  apart  from  middle  fj> 


I 


of  1  in.  by  8  in.  Porch  roofs  rafters  2  in.  by  2i  in.,  nailed  to  WS" 
1  of  4  in.  bv  2  in.,  a  beaded  moulding  to  be  struck  on  each  of  the  sngl^ 
c  under  sides  of  rafters.  Cottage  gables  to  have  facing  and  caupii|^ 
s  of  1  in.  red  deal  by  8  in.  in  width  ;  porch  gables  1  in.  red  deal  w"^ 
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)  in.  by  2  in. ;  each  room  to  have  a  row  of  cross  strainers  of  2  in.  by 
oists  oyer  sculleries  to  be  7  in.  by  2}  in.,  to  be  placed  18  in.  apart  from 
middle,  to  rest  on  wall-plates  of  2^  in.  by  1^  in.  Lay  the  bed- 
's and  stair  landings  with  I  in.  yellow  pine  well-seasoned  board  (not 
I  8  in.  in  width),  with  straight  and  wrought  joints.  Put  mitred 
»  the  hearth  slabs.  Fix  7-8ths  of  an  inch  staff  beads  round  the 
les  of  living  room  windows  and  bed  rooms.  Fix  skirtings  of  f  in. 
>  in.,  moulded  on  the  upper  edge,  to  the  bed  rooms,  staircases,  and 
Fix  in  the  ceiling  of  eacn  cottage,  above  the  stair  landing,  a  frame 
ly  3  in.,  by  2  f^.  by  2  ft.  6  in.  in  the  clear,  to  form  ascent  to  roofs, 
3s  of  1  in.  deal.  Ground-floor  partitions  of  oak  4  in.  by  3  in.,  for 
},  door  posts,  and  filling  pieces ;  to  be  18  in.  apart  from  middle  to 
Upstair  partitions  of  deal  4  in.  by  2|  in.,  with  heads,  sills, 
s.  Ceiling  joists  to  be  2  in.  by  2]^  in.,  to  be  fixed  16  in.  apart 
die.  Stairs  of  each  cottage  to  be  of  deal,  or  well-seasoned  ash 
treads  with  rounded  nosings,  1  in.  risers  on  oak  carriages  of  4  in. 
nd  li  string  beaded  boarding ;  the  steps  to  be  wedged  ;  3  in.  turned 
t ;  deal  moulded  hand-rail,  with  1  in.  square  balusters,  9  in.  apart, 
)  landing. 

iter  doors  of  the  cottages  to  be  framed  of  1}  in.  thick  deal,  and 
rith  1  in.  thick  rebated  and  beaded  battens ;  door  frames  of  oak 
in.,  tenoned  into  the  stone  sills  and  bedded  in  white  lead,  to  be 
^  with  strong  wrought  iron  hinges.  One  8  ih.  barrel  bolt  and 
numb  latch  to  each,  and  a  good  8  in.  iron  rimmed  lock  to  each 
Doors  of  the  living  rooms  and  bed  rooms  to  be  of  1  in.  rebated 
nailed  to  ledges  of  4  in.  by  1  in.,  to  be  hung  with  3  in.  butt  hinges 
Norfolk  thumb  latches  to  each.  All  doors  to  have  5-8ths  of  an 
beaded  stops  to  form  rebates,  and  rounded  facings  of  fin.  by  1  in. 
)ps  to  the  plaster.  Doors  of  the  privies  and  piggeries  to  be  1  inch 
edges  of  8  in.  by  |  in.  Door  frames  3^  in.  by  2^  in.,  hung  with 
twists,  with  wood  bolts,  latches,  &c.,  to  each.  The  privy  doors  to 
le  in  the  upper  part  of  each,  6  in.  by  3  in.,  for  ventilation.    The 

0  be  of  red  deal  or  oak,  rebated  frames  of  3  in.  by  2  in.,  internal 
6  in.  by  1  in.  thick  to  each.     Each  window  to  have  a  casement  to 

1  the  proper  stays  and  fastenings.  Pantry  windows  to  have  a  }  in. 
to  each  with  hinges,  and  perforated  zinc  nailed  on  the  external  side 
Neat  mantel-pieces,  of  the  dimensions  as  shown  on  the  sections,  to 

each  chimney  of  wrought  1  in.  deal.     Fix  in  each  pantry  8  it,  run 

of  1 J  in.  thick  by  12  in.  wide,  supported  on  proper  bearers.  Fix 
1  the  privies  of  oak  risers  of  IJ  in.  thick,  deal  seat  \\  in.  thick,  with 
osing. 

— Glaze  the  windows  with  seconds  crown  glass,  in  diamond  shaped 
in  lead  work,  well  cemented,  and  fastened  to  the  iron  bars  with  the 
r  wire.     The  whole  to  be  left  in  a  perfect  condition  on  the  comple- 

work. 

-Provide  for  the  chimney  arches  on  the  ground-floor,  wrought  iron 
in.  by  3-8ths  of  an  inch,  to  be  caulked  at  each  end.  Also  chimney 
bv  3-8ths  of  an  inch,  with  a  wall-hole  of  6  in.  on  each  end.  Pro- 
en  window  light,  6-8ths  of  an  inch  square  iron  bare,  to  be  securely 
e  window  frames.     Provide  all  necessary  iron  bolts,  spikes,  locks, 

&c.  &c.,  before  specified,  and  also  2  cast-iron  ventilators  of  9  in. 
\iy  to  be  fixed  in  the  gables.  Provide  and  fix  4^  in.  cast  iron  gutters 
»s  of  the  cottages,  securely  fixed  on  wrought  iron  brackets,  to  be 
with  two  descent  pipes,  iL  in.  diameter,  with  heads,  cramps,  &c., 
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PaiiUer. — The  whole  of  the  wood  and  iron  work  usually  punted  lo  htre 
3  coats  of  good  oil,  common  colour. 

The  whole  of  the  work  before  de8cril)cd  or  referred  to,  with  everythioe 
necessary  for  completing  the  cottages,  according  to  the  fall  intent  lad 
meaning  of  the  plans,  although  not  particularly  specified,  must  be  done  bj 
the  contractor  in  a  good  and  workmanlike  manner. 

The  cost  of  the  cottages  and  ofiices,  according  to  this  spedficttion,  is 
this  immediate  district,  would  be  about  160/. 

Gkoegb  Aw^old,  Jva, 
DoUon,  \st  June,  1853. 


Meshaw,  South  MoIioM,  Jun$  19, 1854. 

Sir, — Understandinji  from  Mr.  G.  Arnold  of  Dolton  that  yon  are  intending; 
to  republish  in  the  next  number  of  the  Journal  of  the  Royal  Agricoltnitl 
Society  the  plans  of  cottages  prepared  by  him  for  me,  and  which  obtained  the 
prize  from  the  Bath  and  West  of  England  Society,  it  has  struck  me  that  it 
may  be  satisfactory  for  me  to  state  that  my  cottages,  built  from  these  ptoi 
are  found  most  commodious  by  their  inhabitants,  and  every  way  suit  tber 
l)ur|)osc. 

Tlie  estimate  apjended  by  Mr.  Arnold  to  his  s]]ecification  is  most  amp, 
indeed  beyond  what  my  cottages  have  actually  cost. 

With  apologies  for  troubling  you,  believe  me  yours  faithfully, 

W.    H.   KAnST.AKK. 


XV^II. — Expei'iments  on  Feeding  Sheep  with  Oilcake^  hy  Members 
of  the  Tamworth  Agricxdtnral  Chemistry  Association. 

The  followinp:  Table  contains  the  result  of  experiments  made  by 
Members  of  the  above  Society,  during  the  months  of  February 
and  March,  1854,  as  to  the  expediency  of  feeding  sheep  witb  of 
without  artificial  food,  and  the  proper  quantity  of  cake  to  1>^ 
p^ivcn  to  each  sheep  per  day. 

The  different  lots  belonging  to  each  person  were  kept  upt^ 
the  same  kind  of  food  for  one  month  previously  to  their  bcin8 
put  upon  trial ;  and  during  the  experiment  were  all  kept  in  opf^ 
pens  ui)()n  the  same  field,  and  equal  in  regard  to  shelter.  Ead* 
lot  contained  five  sheep. 

Mr.  Bourne's  and  Mr.  May's  sheep  were  bred  by  themselves  j 
those  of  Mr.  Dormer  were  purchased.  Mr.  Bourne's  and 
Mr.  Dormer's  were  two-year-old  wethers,  Mr.  May's  one-yea*^ 
old ;  and  all  black  faced.  The  turnips  were  cut,  and  given  >'' 
troughs. 
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MB.  BOURNE'S. 

1 

^1 

! 

1 

1 

ObtftfktJoiH. 

793 

Ihi. 
957 

950 

939 

933 

Ih.. 
164 

156 

143 

142 

Ihl. 

18J 

i 

Sold  at  Tamwortli 
Fair,  on  the  27lh 
March,  at6&Jf,  per 
head. 

Sold  same  day,  at 
67«»  fid.  pi:r  head. 

Sold  Eame  day,  at 
6e«.  per  head. 

Offpred    64*,    per 
head,  and  sold  a 
wetk     later     at 
64ff.  GJ.* 

Con  in  tpmip    0  IS    0 

£L  H    » 

I   1  794 

796 

791 

£1  10    6 

3 
4 

G«tiiititmi|«    0  18    0 
,.      ttfa!.     0    8    4 

CMt  b  lumir*    0  la    0 

^l    2    3 

_ 

MR.  DORMER'S. 


i 

602 

660 

58 

17 

None 

2 

C25 

719 

94 

17 

i 

3 

661 

789 

128 

17J 

i 

4 

730 

85^ 

122 

174 

f 

In  this  experiment  it  will  be  observed 
that  the  lot  No.  1,  fed  on  turnips  only,  were 
mach  smaller  sheep  than  the  other  lots, 
and  consequently  could  not  be  expected  to 
make  as  much  progress  even  if  they  had 
been  fed  the  same. 


MR.  MAY'S. 


1 

551 

660 

109 

214 

None 

2 

563 

687 

124 

17 

i 

3 

555 

656 

101 

174 

i 

In  this  case  the  lot  No.  3  did  not  feed 
regularly ;  and  one  of  them  was  unwell.  In 
his  subsequent  calculations,  therefore,  Mr. 
May  has  not  compared  them,  as  he  did  not 
consider  them  a  fair  proof. 


Mr.  May  calculates  that  (taking  4-7 ths  of  the  gross  increase 
^  nett)  his  first  lot  gained  62  lbs.  of  mutton,  which,  at  Id.  per  lb., 
^ould  amount  to  1/.  16s.  2rf.,  or  lOjrf.  per  head  per  week.  The 
second  lot,  71  lbs.,  21.  Is.  5rf.,  or  12id.  per  head  per  week.  And 
^he  third  lot,  58  lbs.,  to  1/.  135.  10c/.,  or  lOd.  per  head  per  week. 

*  This  lot,  though  only  6  lbs.  lighter  than  No.  3,  were  not  considered  to  be  of 
^  good  a  quality,  and  consequently  were  sold  at  considerably  less  money. 
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Mr.  Bourne's  and  Mr.  Dormer's  sbow  a  greater  increase,  which 
mi^ht  naturally  be  expected  from  their  being  a  year  older. 

Reckoning,  therefore,  that  Mr.  May's'  lot  No.  2  gained  9 Ih^ 
more  mutton  than  No.  1,  and  eat  Hi  cwts.  of  turnips  less,  and 
li  cwt.  of  cake  more,  the  b.ilance  will  be  as  under,  suppofios 
l-3rd  of  the  artificial  food  to  be  valued  as  manure, 

«.  d. 

No.  2.     Cr.     9  lbs.  of  mutton  at  7rf.       5    8 

Hi  cwts.  of  turnips,  at  7«.  per  ton    ..      ..     8  11} 

9    Si 
Dr.     1}  cwt.  of  cako  at  10«.,  deducting  1-Srd 

as  manure     8    4 

Balance  in  favour  of  cake      0  10} 

Again,  if  No.  1  without  cake  eat  4^  lbs.  of  turnips  daily  moie 
than  No.  2,  a  crop  of  turnips  weighing  20  tons  would  keep  only  j 
15  sheep  per  acre,  without  cake^  for  twenty  weeks,  but  wouM  \ 
keep  19  sheep,  with  ^  lb,  cake  each  daily ^  for  the  same  perioi 
It  will  be  seen,  however,  that  this  calculation  does  not  apply  t^ 
Mr.  Dormer  s  sheep,  those  which  had  cake  eating  more  tunip* 
than  those  which  had  none. 

The  general  result  of  the  experiment  goes  to  show  that  jlh. 
cake  daily  is  the  best  quantity  for  each  sheep,  or  say  lib. of 
cake  to  about  36  Ihs.  of  turnips.  Mr.  Haywood  recommended 
1  lb.  of  cake  to  40  lbs.  of  turnips. 

In  calculating  the  value  .  of  cake,  the  superior  quality  of  the 
wool,  and  the  generally  improved  condition  and  healthfulne^ 
of  the  sheep,  should  also  be  considered. 

Tamworth,  April,  1854. 


XVIII. —  T7ie  Natural  History  and  Agricultural  Economy  of  '** 
British  Grasses.  By  James  Buckman,  F.G.S.,  F.L.S.,  Ac- 
Professor  of  G'*ology  and  Botany  in  the  Jloyal  Agricultitf>* 

'i]  In  erf 

Prize  Essay. 

I  -tn     ry  „,,n»i.v       I     ^''^  agriculturist  of  a  knowledge  of  ^^ 
„*stur-  noo/i        ^t«sscs  which  are  everywhere  found  in  oiff 

^'^Ids  is  t.x/w  ^^  ^v;i-jrally  recognised  that  little  need  be  said  to 
-iifoH'c  its  value,  especially  when  it  is  considered  how  much  oi 
he  land  of  this  country  is  still  in  natural  pasture,  and  ef* 
no*  mrlor  ♦illa.Te  may 'at  some  time  or  another  be  required  to  W 
'".     X.    pasture  of  a  permanent  form,  or  be  employed  bol^ 

im*        r       -Ix^       -^nlfiynt'on     p       ^ifiOPtt     <ltt     q      SbiftinfT    CfOp* 
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sver  much  a  knowledge  of  this  useful  tribe  of  plants 
e  been  desired  by  the  agricultural  inquirer,  yet  he 
I  mostly  repelled  from  its  pursuit  by  the  difficulties 
idant  upon  distinguishing  genera  and  species  of  large 
I  families,  without  which  little  progress  can  be  made  ; 
is  the  more  felt,  the  more  natural  the  groups  and  the 
ir  affinities,  and  more  especially  so  in  the  grasses,  as 
i  tribe  is  a  highly  natural  one,  the  same  principles  of 
prevailing  in  all ;  so  that  distinctive  characters  have  to 
t  for  in  the  differences  presented  by  minute  details  :  the 
ious  parts,  as  leaves,  have  the  same  uniform  type  in  all 
ies — they  may  be  longer,  narrower,  broader,  smooth, 
dry,  and  the  like,  but  they  have  ever  the  same  general 
3ut  if  we  compare  the  leaves  of  another  family  of  plants^ 
cample,  the  LeguminoscB — also  a  very  natural  group — 
w  at  a  glance  the  broad  distinctive  characters  of  bifoliate^ 
phmatey  and  others,  all  of  which  point  to  differences 
pprehended  by  even  the  most  casual  observation  in  the 
,  as  a  consequence,  greatly  lessen  the  labour  of  studying 
ms    in  the  different  botanical  and   agricultural  works 

0  them. 

ain,  the  facts  above  glanced  at  show  that  it  is  almost 
le  to  study  the  grasses  with  that  celerity  requisite  to 
be  attention  of  the  non-botanical  inquirer  without  en- 
of  many  of  the  species ;  and  this,  in  the  form  in  which 
herto  been  done,  renders  works  upon  them  too  expensive 
al  use,  and  even  when  obtained  they  will  be  found  rather 
It  botanical  than  agricultural  matter;  these,  however, 
a  considerable  extent  been  admirably  combined  in 
'  Graminea  Wobumensis.'     But  as  in  the  present  day 

1  knowledge  has  been  obtained  upon  grasses,  the  com- 
ults  of  experiments  and  observations  by  the  cultivator, 
ist,  and  the  botanist,  it  seems  desirable  to  claim  atten- 
ome  papers  upon  the  subject  in  a  Journal  which  comes 

immediately  before  the  eye  of  the  intelligent  farmer ; 
e  accomplishment  of  this  object  it  is  intended  to  offer  a 
notices  having  reference  to  the  following  subjects  : — 
leral  observations  on  the  Natural  History  of  Grasses. 
?  Structure  and  Anatomy  of  Grasses,  and  the  Classifica- 
ded  thereon. 

icriptions  of  Genera  and  Species,  with  notices  of  their 
and  distribution. 

\eral  Observations  on  the  Natural^  History  of  the  British 
-Grasses,  as  they  appear  over  tfie  surface  of  the  globe, 

divide  themselves  into  two  sections — Cereal  or  culti- 
n-grasses,  and  Natural  or  wild  grasses. 

2  H  2 
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Now,  the  first  do  not  appear  to  grow  anywhere  as  wild  planti, 
but  may  in  all  cases  be  deemed  as  derivatives  obtained  from 
wild  examples  by  cultivation  through  a  long  series  of  yean,  ml 
hence  the  varieties — not  species — which  will  be  found  to  abonnd 
in  all  of  them.  These  variations  maintain  a  great  permanencj 
of  form  if  the  circumstances  of  cultivation  be  strictly  maintained, 
but  left  to  themselves  they  would  either  die  out  altogether,  or 
revert  once  again  to  some  original  wild  type. 

The  natural  grasses  wliich  it  is  the  object  of  these  papento 
illustrate  may,  for  convenience,  be  divided  into  the  foUowing 
groups : — 

1.  Jungle^  or  Bush  Grasses. 

2.  Aquatic^  or  Water  Grasses. 

3.  Marine^  or  Seaside  Grasses. 

4.  Meadow^  or  Pasture  Grasses. 

5.  Agrarian,  or  Fallow  Grasses. 

1.  Jungle  grasses  are  those  which  for  the  most  part  have  a 
tendency  to  grow  in  a  distinctive  and  separate  manner,  assnming 
in  some  tropical  examples,  where  they  reach  their  maximam,the 
height  of  50  or  60  feet,  presenting  more  the  aspect  of  trees  than 
the  lowly  herbs  of  our  northern  species. 

In  our  own  country,  though  we  fall  far  short  in  size,  yet  manj 
of  our  species  have  the  same  disposition  of  growing  in  distinct 
branches,  having  no  inclination  to  form  a  matted  turf,  but  mix 
with  shrubs,  or  grow  as  separate  plants  beneath  tall  trees,  or 
maintain  a  distinctive  form  even  in  meadows.  Of  these  the 
following  may  be  appealed  to  as  examples : — 

Aira  ccespitosa — Turfy  hair-grass  (liassock-grass  of  fanners). 
Avena  pratcnsis — Narrow-leaved  oat-grass. 
Brachy podium  pinnatum — Heath  false  brome-grass. 

„  sylraticum — Slender  false  brome-grass. 

JEIyynus  Europceits — Wood  lyme-grass. 
Festuca  elatior — ^Tall  fescue-grass. 

There  are  other  grasses  wliich,  if  cultivated  by  themselveSi 
assume  the  same  distinctive,  and  even  cushion  form  of  growth,  a* 

Festuca  ovina* — Sheep's  fescue. 

„       durhisaihi — Hard  fescue. 
Dactylis  glowerata — Cock sf oo t. 
These  always  grow  in  tufts  whcni  sown  thin  for  permanent 
pasture,  if  the  land  be  poor,  but  is  soon  prevented  by  depasturin8» 

*  This  is  almost  the  only  grass  which  will  grow  beneath  the  tall  beech  gw^ 
oftheCotteswolds,  thoujih  never  in  a  niatt-^d  turf,  but  always  in  distinct  Afl**^} 
It  grows  the  same  in  luy  experimental  phn  in  the  botanical  Garden  of  theB^y*' 
Agricultural  College. 
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^ush,  or  fine-tine  harrowing  and  rolling :  these  operations  take 
iwaj  all  mosses  and  djing  grasses  which  have  a  tendency  to  rot, 
Uid  thus  form  a  humus  soil  around  the  roots — a  circumstance  pre- 
iidicial  to  the  growth  of  good  turf.  Rolling  presses  the  whole 
iogether,  and  makes  the  soil  firmer,  a  matter  of  great  consequence 
n  maintaining  a  pasture.  Indeed,  fertilizers  and  mechanical 
Processes  may  be  looked  upon  as  the  means  which,  after  all, 
ceep  meadows  in  the  form  we  now  see  them ;  as  in  truly  wild 
lature,  there  would  be  a  greater  tendency  to  a  distinctive  mode 
>f  growth  than  to  the  formation  of  a  matted  turf,  as  even  simply 
iepasturing  supplies  to  a  considerable  extent  all  the  requisites  I 
lave  adverted  to  as  necessary  for  the  prevention  of  the  jungle 
node  of  growth,  in  many  even  of  our  meadow  grasses. 

2.  Aquatic  or  Water  Grasses  are  those  which  elect  to  grow  by 
he  margins  of  rivers,  in  brooks  and  ditches,  or  around  the  edges 
>f  ponds.  These  are  not  very  numerous,  nor  are  they  generally 
>f  any  agricultural  value  ;  at  the  same  time,  as  they  may  some- 
imes  be  seen,  especially  in  summer,  without  the  contiguity  of 
surface  water,  they  afford  excellent  indications  of  a  swampy  and 
vet  soil;  and  as  some  of  them  prefer  stagnant -water,  when  they 
>ccur  in  ditches,  or  in  the  open  meadow,  these  should  at  once 
nform  us  that  our  drainage  is  imperfect,  and  point  to  the  neces- 
dty  of  draining  if  not  previously  done,  or  if  already  drained  to 
he  cleaning  out  of  ditches,  and  looking  more  particularly  to  their 
evels.  The  following  are  amongst  some  of  our  more  common 
ivater-grasses : — 

Arundo  Phragmites — Common  reed. 
Phalaris  arundinacea — Reed  canary-grass. 
Glyceria  aquatica  (P(?a)— Reed  meadow-grass. 
Poajtuitans — Floating  meadow-grass. 
Catabrosa  aquatica — Water  whorl-grass. 
Alopecurus  geniculatus — Floating  foxtail -grass. 
Molinia  ccBrulea  {Melica) — Purple  melic-grass. 
Aira  ccEspitosa — Hassock-grass. 

Of  these,  the  four  first  mostly  grow  in  water.  The  first,  how-^ 
ever,  frequently  occurs  in  damp  meadows,  especially  in  their 
bedge-rows  ;  the  four  last  may  be  found  on  oozy  mud  banks, 
thus  often  directing  to  a  watershed  or  spring.  The  two  last 
more  especially  affect  furrows,  and  the  neighbourhood  of  a 
defective  drain. 

3.  Marine  or  Seaside  Grasses, — Under  this  head  we  may  just 
glance  at  a  list  of  grasses  which  particularly  affect  the  sea-coast, 
the  contiguity  of  salt-water  and  banks  of  sand  or  marine  mud 
heing  requisite  for  their  growth  in  a  natural  state.  Of  these,  the 
following  may  serve  as  examples  : — 
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Ammophila  arundinacea — Sea-reed  or  matwecd. 
Elymiis  arenarius — Upright  sea-lyme-grass. 
Spartina  striata — ^Twin-spiked  cord-grass. 

„        alternifolia — Many-spiked  cord-grass. 
Poa  procumbens — Procumbent  sea  meadow-grass.  I 

Marine  grasses  are  for  the  most  part  exceedingly  hanb,  » 
that  cattle  cannot  eat  them  ;  but  some  of  them  have  their  ma  in 
keeping  together  the  loose  sands  of  the  sea-shore.  This  they  do 
by  their  creeping  rhizome*  (underground  stem),  which,  xomuDg 
in  every  direction,  form  a  thick  matting  in  the  sand.  It  ii  on 
this  account  that  the  two  first  of  the  above-named  are  carefially 
preserved,  not  only  on  our  own  shores,  but  those  of  Holland,  M 
a  good  natural  safeguard  against  the  encroachments  of  the  sea. 

4.  Meadow-Grasses, — By  far  the  greater  number  of  our  Britiib 
grasses  may  be  arranged  under  this  head.     They  are  those  which 
supply  us  with  the  hay  store,  as  also  pasture  for  cattle ;  and  »« 
pastures  occur  over  the  country  under  the  widely  differing  cir- 
cumstances of  climate^  elevation^  soil,  and  modes  of  farming,* 
due  and  attentive  study  of  the  tribe  should,  upon  examination 
of  a  district,  enable  us   to  arrive  at  facts  with  regard  to  tb^ 
nature  and  value  of  any  tract  of  ground  with  almost  as  muc*^ 
certainty  as  though  we  had  resided  upon  the  soil  for  some  tim^: 
and  had  drawn  our  conclusions  from  what  is  called  "  practice 
experience;"  and  yet  after  all,  though  the  one  is  termed  "sciei^ 
tific"  and  the  other  "practical,"  they  are  equally  the  results  CT 
observation,  and  both  constitute  knowledge  of  a  practical  kind. 

But  besides  this,  it  becomes  necessary  to  study  the  meadow^ 
grasses  in  order  to  enable  us  to  bring  about  those  changes  whicb^ 
may  result  in  tlic  amelioration  of  property,  and  as  we  know  th^ 
influence  exercised  by  the  circumstances  just  noted,  so  we  may 
be  enabled  to  decide  as  to  the  kinds  of  grasses  to  use  in  such 
cases  as  the  laying  down  of  new  pastures  ;  and  the  method  of  ame- 
liorative, or  other  culture  to  be  adopted  in  that  which  already 
exists.  Indeed,  this  is  just  as  important  in  farming,  unless  it  be 
empirical,  as  the  understanding  the  anatomy  of  the  animal  frame 
before  attempting  to  prescribe  for  its  treatment  under  the  many 
onditions  in  which  it  may  be  placed. 

Now,  in  order  to  enforce  this  argument,  it  will  be  well  to 
glance  at  the  distribution  of  our  more  common  meadow-grasses 
^rxAr,     ije  following  heads  : — 

Jpland  pastures,  thin  soils. 
>,  I'oor  stiff  soils,  *'  hungry  clays." 

L  specimen  of  the  rhizome   (erroneously  called  the  root)  of  AmmmAiU 
-     inacca,  "nwards  of  30  ^''"'*  ^if  ^euitu   '^f*  /»m"i«nnir»v»d  ♦*>  me  by  my  fricB^ 
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h  deep  loams. 

stdows  on  the  banks  of  rivers  subject  to  periodical  floods, 
gated  meadows,  in  which  the  water  can  be  entirely  con- 
Table  (p.  468),  therefore,  are  arranged  twenty  species ; 
6rst  dfid  second  columns  are  devoted  to  the  botanical 
al  names  of  the  grasses  tabulated.  The  columns,  3,  4, 
7,  have  reference  to  their  distribution,  the  figures  in 
umns  representing  the  proportionals  of  each  species  in 
pective  situations ;  and  as  this  latter  point  is  one  which 
dingly  difficult  to  ascertain  with  perfect  exactitude,  it 
stated  that  the  results  have  been  arrived  at  by  long  ob- 
i  and  great  painstaking ;  and  if  only  approximating  to 
ey  will  equally  serve  the  object  now  in  view,  namely, 
h owing  the  preference  of  some  grasses  for  one  set  of 
ances  before  another. 

acts  noted  in  the  Table  are  mostly  derived  from  ob- 
is made  in  the  upland  or  Cot tes wold  district,  and  the 
jwland  part  of  Gloucestershire,  and,  therefore,  not  per- 
ictly  true  for  all  parts  of  England  ;  yet  I  do  not  doubt 
it  is  correct  as  to  its  more  general  principles, 
from  this  Table  we  learn  that  the  kinds  of  soils  noted 
:  only  different  species  of  grasses,  but  when  the  same 
in  lands  of  an  opposite  character,  they  are  mostly  very 
ered  in  their  proportionals. 

ifferences  between  good,  as  compared  with  bad  pastures, 
njiny  cases  the  result  of  attention  and  good  cultivation. 
or  instance,  suppose  a  poor  clay  ameliorated.  We  must 
expect  that  its  list  of  grasses  will  remain  the  same,  or 
ame  proportions  as  are  here  tabulated ;  on  the  contrary, 
5cs,  which  are  ever  present  to  a  greater  or  less  extent  in 
sturc,  will  nearly  all  die  out,  or  if  not  so  they  greatly 
in  quality,  whilst  many  good  ones,  of  which  scarcely  an 
could  be  found  before,  rapidly  increase, 
again,  the  many  herbaceous  plants  distinct  from  grasses — 
Plantago  media,  broad-leafed  plantain ;  Bell  is  perennis, 
daisy  ;  and  Ranunculus  bulbosus,  bulbous  crowfoot;  and 
lors — give  place  to  a  growth  of  grasses, 
nay  be  the  more  particularly  observed  in  lands  set  apart 
ition,  as  in  such  cases  the  changes  are  often  very  rapid  ; 
(servations  of  these  cases  are  very  instructive.  Take  the 
^  example  of  a  meadow  in  the  neighbourhood  of  Ciren- 
part  of  which  is  now  under  irrigation, 
icadow  observed  upon  is  one  on  the  banks  of  the  Chum, 
I  its  slope  only  half  of  it  could  be  covered  with  water. 
subsoil  of  oolitic  gravel,  so  that  although  vale  land,  its 
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3  was  that  of  a  thin  upland  pasture.     How  much  it  has 

i  will  be  seen  from  the  annexed  table,  which  is  designed 

Ay  information  on  the  following  points : — 

he  names  of  the  grasses  observed. 

he  proportions  of  these  observed  in  the  meadow  before 


on." 


he  changes  efiFected  in  two  years, 
hose  on  the  fourth  year. 

)LE  n. — Representing  the  Changes  of  Grasses  nnder  Irrigation. 


Froportionals. 

iiiical  Names. 

Trivial  Names. 

Before 
Irrigation. 

After 

2  years' 

Irrigation. 

After 

4  years' 

IrrfgaUon. 

ims  pratensis.. 
itensis     . .      . . 
rialis 
ledia 

rus  cristatos  . . 
ispitosa    . . 
s  stolonifera  . . 
s  glomerata   . . 
!avescens 
pubescens 
m  pratense    . . 
pereune 

Meadow  foxtail-gra 
Field  meadow-gras 
Roughish  meadow- 
Quakinff-grass 
Dogstail-grass 
Hassock-grass . . 

s 
grass 

1 
2 
1 
2 
2 
1 
1 
1 
2 
1 
1 
2 

2 
3 
2 

.. 
1 

2 
2 
3 

1 
2 

4 

4 
4 

1 

Marsh  bent  grass 
Cocksfoot- grass 
Yellow  oat  grass 
Soft  oat-grass . . 

.      .. 

3 
3 
3 
1 

Meadow  barley-grass     . . 
Perennial  rye-grass 

2 

6 

This  field  has  trebled  in  value  in  four  years. 

>  table  shows  us  that  all  the  better  grasses  have  increased, 
except  the  Poa  trivialis  and  Hordeum  pratense^  in  which 
:here  has  been  an  increase  in  grasses  not  possessing  the 
laracter.  Now,  with  respect  to  the  first  of  these,  it  should 
ed  that  though  it  increased  rapidly  up  till  the  third  year, 
ow  declining.  This  is  explained  on  the  supposition  that 
linage  of  the  imgated  part  was  at  first  imperfect,  and  the 
firas  consequently  left  in  a  partially  stagnant  state ;  this  is 
lie  case  with  such  meadows  on  their  first  formation,  but 
tely  the  water  conduits  become  better  managed,  and  they 
)re  perfectly.  And  again,  these  changes  become  more 
t  where  there  is  a  gravelly  subsoil :  stilBF  clays,  without  a 
1   of  lighter  matter,  seldom   succeed  so  well  under  irri- 

nuch,  therefore,  for  the  changes  which  take  place  in  the 
i :  now  if  we  take  into  consideration  the  same  set  of  facts, 


whole  meadow  is  now  improved,  as  it  has  been  much  depastured ;  and 
ve  ranged  the  iinirrigated  as  well  as  the  irrigated  portion :  thus  irrigating 
eadow  tends  to  improve  the  whole. 
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as  presented  by  herbs  of  other  families,  the  alteration  is  still 
more  striking,  as  attested  by  the  following  table : — 

Table  III. — ^Representing  the  Cbangea  of  Hebbs  foand  with  the  Gnna. 


Trivial  Names. 

Ik>taiiicAl  Names. 

Bciora 
Iirfgrtian. 

After 

Mm 

Banuncolus  acris 

, ,          bulbosos 
Plantago  lanceolata  .  • 

,,      media..      .. 
Tri folium  repens 

, ,        pratcDse    . . 
Anthriscus  vulgaris  . . 

Upright  meadow  crowfoot 
Bulbous  crowfoot  . .      . . 
Narrow-leaved  plantain 
Bread-leaved  plantain   .. 

Dutch  clover 

Broad  clover 

Connnon  beaked  parsley 

1. 

3 

3 

3 

2 

1 

1 

3 

1 
1 

"a 

2 

1 

Now  this  table  points  out  the  important  fact  that  large  and 
innutritions  herbs  in  pasture  are  destroyed  by  irrigation,  and  the 
previous  one  makes  it  clear  that  their  places  are  supplied  by  the 
grasses.  However,  the  beaked  parsley  sometimes  increasei  at 
first,  and  though  it  soon  gets  less,  it  is  not  entirely  eradicated 
without  pulling ;  this  should  be  done,  as  it  takes  up  much  room, 
and  is  of  little  use  itself.  Docks,  too,  such  as  Itumex  crisf^ 
(curled  dock),  and  Runicx  j)ratensis  (meadow  dock),  often  greatly 
increase  by  irrigation ;  these,  liowever,  are  soon  destroyed,  and 
if  not  allowed  to  seed  give  but  little  trouble. 

5.  A(/rarian  Grasses  are  more  properly  those  which  occur  in 
land  under  tillage ;  they  are  not  a  large  list,  nevertheless  they 
will  be  found  worthy  careful  study,  as  all  of  them  are  weeds  and 
many  of  them  great  pests.  Some,  as  the  couch  grasses,  alc 
troublesome,  for  their  creeping  underground  stems  as  well  af 
growth  of  herbage ;  the  wild  oat  occupies  the  ground  with  » 
larger  plant  than  the  cereal  with  which  it  usually  grows,  whiW 
others  are  sure  indicators  of  a  low  state  of  fertility,  and  often  of 
bad  farming.    The  following  is  a  list  of  the  Agrarian  Grasses:-^ 

Arena  fatua — Wild  oat. 

„      strigosa — Bristle-pointed  oat 
Alopecurus  agrestis — Slender  foxtail-grass. 
P  ~-ir>H<   nollis — Soft  brome-grass. 

"^alinus — Smooth  rye  brome-grass. 
— ^7w — Barren  brome-grass. 
^jikiu.  .vrmJejitum — Bearded  darnel. 
^^o^  *rivialis — Roughish  meadow-grass. 
mjiua — Annual  meadow-grass. 
'ompressa — Flat-stemme#    "v«#»ning  meadow-grass. 
Cnticum  rcpens — Cou ch-gra.<« 


.r'*'*')'^* 


The  Natural  History  of  British  Grasses,  471 

Of  these,  the  most  mischievous — for  all  are  weeds  in  arahle — 
3  the  couch  tribe.  These  the  farmer  knows  well  how  to  cope 
th,  and  as  this  is  the  case,  it  is  somewhat  surprising  that  there 
so  much  couch  to  be  got  rid  of  everywhere ;  this  too  often 
ises  fr6m  the  work  being  behind-hand,  in  which  case  the  seed 
3  often  to  be  sown  before  the  land  is  clean,  and  with  couch  a 
ade  left  here  and  there  is  quite  sufficient  to  spread  over  a  field 
a  short  time. 

In  the  Cotteswold  district,  where  all  three  of  the  creeping 
asses  are  in  abundance,  a  distinction  is  made  in  them  by  the 
rmer.  For  instance,  the  7riticum  repens  is  called  Couch 
oocli)^  whilst  the  Agrostis  stolani/eray  and  Poa  compressa^  are 
differently  named  Squitch,  or  small  couch.  The  two  latter  are 
jld  in  such  detestation  by  the  farmer,  that  it  is  not  at  all  un- 
mmon  to  hear  him  say  that  he  would  rather  have  "  fine  healthy 
uch  to  deal  with,!'  meaning  T,  repens,  "  than  the  nasty  benty 
uitch." 

The  Alopecurus  agrestis  is  well  known  by  the  name  of  "  black 
fnt,"  and  is  sometimes  a  very  troublesome  weed,  more  especially 
stiff  infertile  clays.  The  Lias  Shales,  in  the  Vale  of  Glou- 
ster,  where  unameliorated  by  drifts,  are  often  full  of  it.  The 
arcst  Marble  on  the  higher  Cotteswolds  has  also  a  great  abund- 
ice.  It  is  in  all  cases  an  evidence  of  poor  plastic  soil,  and  soon 
sappears  with  draining  and  good  tillage. 

The  Avenafatua  is  very  common  in  the  stiff  lias  clays  in  the 
ale  of  Gloucester,  and  it  is  curious  that  an  objection  urged  by 
eVale  farmer  against  the  sowing  of  oats,  is  that,  in  his  opinion, 
e  scattered  grain  degenerates  into  wild  oats.  Tiiis  is  a  question 
shall  not  discuss  at  present,  but  that  wild  oats  should  be 
eaded  is  not  wonderful,  as  in  some  instances  they  completely 
lother  the  intended  crop,  growing  higher  than  wheat ;  and  as 
ey  shed  their  seeds  before  the  wheat  is  ripe,  a  continued  suc- 
ssion  is  maintained.  However,  even  wild  oats  soon  disappear 
ider  good  tillage  and  judicious  cropping.' 

The  Lolium  temulentum  (darnel)  is  the  only  other  species  that 
-ed  now  be  commented  upon.  This  grass  has  large  seeds, 
bich  are  reputed  to  possess  highly  intoxicating  properties,  but 
it  occurs  in  such  small  quantities,  I  have  had  no  opportunities 
testing  these  qualities,  but  from  the  nature  of  the  case  I  incline 
think  that  they  have  been  much  overrated. 
Having  now  dwelt  upon  the  natural  history  of  grasses  as  they 
cur  in  the  more  wild  state,  it  seems  proper  to  note  that  some 
them  are  cultivated  as  shifting  crops,  and  come  in  in  a  regular 
Qrse  of  rotation,  and  though  up  to  the  present  time  only  a  few 
rts  have  been  so  employed,  yet  it  seems  desirable  to  study  the 
^bits  of  grasses  more  carefully,  with  a  view  of  increasing  this 
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list.  For  though  a  number  of  plants — not  grasses — are  caltivited 
as   ^'  seeds "  or  ^^  artificial  grasses/'  it  is  quite  unnecessary  Id 
remark  that  these  are  altogether  distinct  from  the  true  grauefc 
Of  the  latter,  only  one  species  is  used  to  any  extent  in  seedi^ 
namely,  the  Lolium  perenne  (perennial  rye-grass).     Of  tbis  there 
are  several  varieties  derived  from  cultivation,  the  best  of  which 
is  the  Italian  Rye  Grass,     Now,  these  two  varieties,  namely, 
Lolium  perenne  (common  rye-grass),  and  Lolium  perenm^  mt. 
Italicum  (Italian  rye-grass),  possess  highly  valuable  piopertiei; 
they  yield  nutritive  food,  and  have  an  upright  mode  of  growth, 
so  that,  while  adding  greatly  to  the  weight  of  the  hay,  tbej 
interfere   less  than   most  other  species   with  the  snrroundinjr 
herbage  ;  but  as  they  are  now  universally  grown  from  cultivsted 
seeds,  there  is  in  them  a  tendency  to  changes  which  are  not  for 
the  better.     This  may  be  shown  by  attention  to  the  habits  of  the 
Lolium  perenne.     In  wild  nature  we  see  that  this  grass  is  entirely 
perennial  in  habit,   hence,  in  depasturing  its  green  herbage,  it 
stools  out  very  considerably ;  in  cultivation,  however,  it  grows 
straight,  upright,  coarser  culms,   which  when  fioweied  are  cut 
down  for  hay.    It  then  has  a  less  tendency  to  "  tiller,"  or  "  stool,*' 
and  much  consequently  dies  for  the  want  of  living  shoots  to  keep 
up  its  vitality.     Now  this  is  a  tendency  that  increases,  and  mnit 
increase,   until  this  plant  becomes  more  of  an  annual  than  a 
perennial,  and  indeed  in  some  districts  it  is  even  at  present  next 
to  impossible  to  get  a  crop  the  second  year.     This,  however, 
may  in  a  great  measure   be  prevented  by  early  cutting  of  the 
grass  when  for  hay,  and  here  it  is  proper  to  remark  that  there 
can  be  no  greater  injury  done  to  a  grass  crop,  whether  naturcl  o^ 
artificial y  than  the  letting  it  get  too  ripe  before  cutting. 

In  all  herbaceous  vegetation,  there  is  the  tendency  to  die 
wholly,  or  in  part,  on  the  production  of  seed.  Thus  annuals  die 
at  once  when  they  have  attained  the  end  of  their  growth,  namelj, 
seed  for  the  reproduction  of  their  species,  and  in  many  of  them 
their  duration  of  life  can  be  delayed  for  an  indefinite  period  by 
preventing  this  consummation :  thus  I  have  made  the  annual 
Reseda  odorota  (mignonette),  by  constantly  pulling  off  its  ilower- 
'^•ids,  grov  or  three  years,  and  assume  the  form  of  a  woodv 
.,.ant,  l^^nfr  i'^-"'  ""  ^*^  *^^«*  fourth  year,  on  their  being  allowed 
'^  ^eec 

^  "^^  ►-  |/ic**.u?d  a  patch  of  wheat  in  one  of  i^y 

-4.|,v..*.x.^*  *.         .»a    il  five  yards  square  ;  this  I  kept  constantly 

nt  down  duiitt;;  the  summer  of  1850,  and  it  stood  the  winter  ^* 

v550-51,  and  became  a  tolerable  crop  in  the  summer  of  185*  ■ 

'ough  *nuch  of  it  had  died  in  the  mean  time.     Oats  and  barl^^ 

.atp'     I'e  same  quite  died  out. 

ViooA  -iv**'  'innontc  pVirk"'  tiif>*  pr»*-  tllrw^*^?^  «eed*Qir  inui^ 
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eason  has  a  tendency  to  prolong  the  duration  of  life  of  plants  ; 
t  it  upon  this  principle  in  depasturing,  that  our  meadows  main- 
am  their  position,  as  continuous  patches  of  herbage.  Constant 
lajmaking  would  inevitably  promote  the  dying  out  of  good 
[raises,  and  this  the  more  readily  the  older  the  grass  be  before 
leiog  cut,  so  that  in  all  cases  it  is  the  greatest  possible  mistake 
K>t  to  make  hay  early.  Otherwise  what  is  gained  in  quantity  is 
Qostly  prejudiced  in  quality,  and  the  after  consequences  are 
Iways  unfavourable,  circumstances  arising  not  solely  from  the 
mjpoverishing  of  the  soil. 

The  Italian  rye-grass  will  be  found  to  throw  out  more  barren 
hoots  in  cultivation  than  the  common  form,  and  this  renders  it 
I  valuable  variety :  indeed,  varieties — not  merely  species — of  all 
agricultural  plants  should  be  carefully  attended  to,  as  derivative 
pecimens  always  alter  their  properties  in  the  course  of  years. 
Sj  some  it  is  thought  that  new  forms  take  the  place  of  old  ones 
a  estimation,  merely  from  fashion  and  caprice,  but  I  am  inclined 
0  think  that  they  are  more  generally  resorted  to  from  the 
lecessity  of  trying  something  else,  because  of  the  previous 
allure  of  the  old  sorts,  which  is  ever  the  case,  even  with  careful 
hange  of  seed,  in  course  of  time.  The  Italian  rye  is  com- 
aratively  new :  and  though  it  is  perhaps  not  so  great  a  favourite 
s  it  was  in  some  districts,  yet  it  may  be  worth  a  trial  in  most 
ases  where  the  common  rye-grass  has  been  kept  up  in  the 
)tation  for  an  oft-times  repeated  series. 

It  was  with  these  facts  in  view  that  I  was  induced  to  experi- 
lent  on  a  few  grasses  which  I  thought  might  be  serviceable  for 
*ed-crops,  and  in  1849  I  tried  patches  of  the  following : — 

1.  Anthoxanthum  odoratum — Sweet  vernal  grass. 

2.  Ahpecurus  pratensis — Meadow  foxtail. 

3.  Pkleum  pratense — Timothy  grass. 

4.  Dactylis  glomerata — Cocksfoot  grass ;  and  by  the  side  of 
lese,  by  way  of  comparison. 

5.  Lolinm  perenne — Perennial  rye-grass. 

6.  „  „         var,  Italicum — Italian  rye-grass. 

My  plots  are  on  a  band  of  stiff  marl,  resting  on  the  great  oolite 
recstoiie,  and  are  never  manured ;  the  grasses  are  cut  down 
early,  and  thus  the  following  observations  upon  them  made  this 
ummer  may  be  of  interest  in  this  part  of  the  inquiry: — 

This  year,  1853,  all  of  them  were  cut  with  the  scythe  in  July, 
t  which  time  No.  1  had  seeded :  at  present  it  is  rapidly  dying 
ut,  as  it  has  but  few  barren  shoots. 

Nos.  2,  3,  and  4  stool ed  well,  and  increased  in  culms  and 
arren  shoots  from  year  to  year :  they  increase  in  quantity,  and 
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all  of  tbem  have  even  sent  up  many  culms  for  a  second  crop,  and 
all  show  a  large  quantity  of  aftermath. 

Nos.  5  and  6  have  nearly  disappeared. 

We  see  from  these  data  that,  in  as  far  as  yield  and  pennaneDCj 
are  concerned,  Nos.  2,  3,  and  4  may  be  used  advantageonilj: 
No.  2  is  considerably  earlier  than  3  and  4,  which  in  some  cases 
may  be  much  in  its  favour.  From  these  circumstances  I  am 
induced  to  think  that  these  grasses  would  be  well  worthy  a  trial 
on  a  greater  scale  than  has  yet  been  accorded  them  in  artificial 
pastures. 

Diseases  of  Grasses, — Under  this  head  it  seems  desirable  to 
point  out  some  of  those  affections  of  a  fungoid  form  to  which 
grasses  seem  more  particularly  liable :  those  which  more  com- 
monly attack  cereals  have  been  explained  before  the  Society  bj 
Mr.  Sydney  in  his  usual  felicitous  manner,  under  the  names  of 
Red  Robin^  Mildew^  Smut^  and  Bent,  with  others  of  this  class, 
all  of  which  are  more  or  less  common  to  the  grass  tribe  in  ge- 
neral, though  perhaps  not  to  so  great  an  extent  in  the  wild  grasses 
as  in  the  ceresils. 

The  smut  ( Uredo  segetum)  is  constantly  found  attacking  the 
grass-flowers,  but  oftener,  perhaps,  on  the  flowers  of  Arrhenath' 
rum  avenaceum  than  on  any  other  species.  I  have  seen  whole 
patches  of  this  grass  covered  with  the  black  efilorescence  of  the 
fungus  ;  here,  however,  as  the  object  is  not  grain,  it  produces  but 
little  mischief,  though  the  attacked  grass  is  always  stunted  in  its 
growth. 

The  greatest  mischief  done  by  fungi  to  grasses  is  that  occBf 
sioned  by  the  agaric,  or  mushroom  tribe ;  and  more  especially  ^3 
those  which  form  the  circles  in  meadows,  known  as  fairy  ring^* 
These  often  make  a  turf  look  very  dissightly ;  and  though  it  h^ 
been  said  that  they  manure  the  grass,  as  evidenced  from  tb-^ 
circle  of  greener  grass  where  they  have  decayed,  yet  we  ma^ 
remember  that  this  ring  of  green  is  always  surrounded  by  anoth^ 
of  brown,  withered  herbage,  consisting  of  nearly  dead  grassed 
md,  indeed,  it  is  in  the  decay  of  these  that  the  phosphatic  sal^ 
jvh.i'-Vi  T"  *ofessor  Way  has  shown  to  exist  so  abundantly  in  th^ 
xil"      •     "Hgi,  are  supplied. 

1*  be  here  stated,  that  the  fungus  upon  which  the  Pn^ 

-        experimented,  and  upon  which  his  paper  was  lounded,  i^ 

^lyaricus  prunulus,  a  plant  which  is  abundant  in  all  poo^ 

■  ^iiand  pastures  in  Gloucestershire,  and  consequently  the  fairy^ 

^ofs  which  are  fori"**''  '  ^  them  are  at  all  seasons  of  the  year 
iuv,J  criterion  r^  tb*      ■     ^  of  a  field.    This  fungus  is  remarkabL 
or  growing  v     >*     uiuntii  of  May,  on  which  account  it  can  h^ 
Jir*inr  lUV  »^   .^.  .     ♦s  '•onp^ners.  'vs  other  fa?»y-"ng  agarics  A- 
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1.  ATTbenathenun  avenaoeom  attacked  by  the  Uredo  Mgetom. 
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not  appear  until  the  autumn,  and  then  frequently  in  the  nme 
rings  as  those  of  the  A.  prunulus.  This  plant  is  worthy  of 
notice,  as  furnishing:  a  delicious  article  of  food ;  I  think  br 
superior  to  our  mushroom :  indeed,  this  is  the  Froach  ^Mmt 
seroHy^  from  which  our  name  has  been  derived ;  and  attached  to 
the  Agaricus  campestris^  and  according  to  Dr.  Badham,  it  ii  the 
favourite  species  all  over  the  Continent ;  and  to  show  the  eiteeni 
in  which  it  is  held  in  Italy,  the  learned  Doctor  says  that  litde 
baskets  of  it  are  sent  as  presents  to  lawyers,  and  fees  to  medicil 
men,  &c.* 

The  physiology  of  the  growth  of  fungi  in  the  grasses  onwludi 
they  feed  is  a  curious  question,  and  one  which  it  would  tdw  top 
long  to  discuss  here ;  suffice  it  to  explain  that  it  is  easily  pR' 
vented,  as  whatever  tends  to  improve  the  pasture  soon  destroys  the 
rings ;  thus  on  a  field  in  front  of  the  Royal  Agricultural  College, 
where  in  about  eight  acres  were  as  many  as  70  rings,  wis 
applied,  two  years  since,  a  dressing  of  bones  and  g^ano^  and  the 
fungus  crop  has  by  this  been  nearly  destroyed. 

P'airy-ring  agarics  are  great  pests  in  lawns,  arising  from  the 
grass  being  impoverished  by  constant  cutting:  these  and  mosses 

are  soon   kept   under   by  a  fin^ 
toothed    rake,    and    using  gvsno 
highly  diluted  with  sand  or  fine 
ashes,    or    watering    with   guano 
water.     This  treatment  will  make 
the  grass  coarser  for  a  time;  but 
in  many  cases  it  is  a  question  of 
treatment  of  this  description,  or  the 
destruction  of  the  turf  altogether. 
It  now  remains  to  point  out  a 
disease  to  which  all  kinds  of  grass 
seem  liable,  both  the  cereals  sni 
those  of  the  meadow,  namely,  the 
Secale  cornutum  (ergot   of   rye)> 
this,  until  recently,  was  supposcj* 
to  be  a  fungus,  but  closer  exaini' 
nation   has    shown  that  the  ergo* 
is  an  altered  condition  of  the  see^l 
of  the  grass  ;  this  is  evident  frofl* 
our  woodcut  No.  2,  in  which  th<* 
diseased  seed  (A)  will  be  seen  su^" 
mounted  by  the  two  pistils  of  tb^ 
^Kj      tself  is   liable  to  be  attacked  by  a  fungU*' 


^.ftcr  IJaur. 


named  Ergotetia. 


"ir-'^Ki.  -  *-'^'^  f}i\  T^cnplonf  Fu)l<ni8P*. 
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Jrgot  ha::  long  been  known  as  prevailing  to  a  considerable 

mt  in  the  rye  of  the  G)ntinent ;  and  it  is  principally  from  this 

a  that  the  ergot  of  rye  used  in  medicine  has 

n  obtained,  and  the  terrific  effects  of  its  pre- 

ce  in  rye-bread   have   been  pointed  out   by 

bus  medical  authors.  Amongst  other  diseases 

idental  to  its  prolonged  use,  even  in  small 

mtities,  is  that  of  Gangrene :    its  more  im- 

liate  operation  upon  gravid  animals  appears 

be  the   procuring  of  abortion;    and  as   one 

the  grasses  in  which  it  occurs  in  great  quan- 

is  the  Lolium  perenne  (rye  grass),  a  prevail- 

grass  in  all  good  pastures,  it  often  becomes 
latter  of  great  importance  to  look  well  to  a 
sulow   in    autumn    before    turning    in    cows. 

0  years  since,  the  late  Earl.Ducie  suffered 
siderably  from  the  dropping  of  the. calves  of 
le  of  his  most  valuable  stock.  At  this  time 
uantity  of  ergotized  rye-grass  was  gathered 
the  field  where  these  accidents  took  place ; 

1  from  the  report  given  me  of  the  general 
«  of  the  meadow,  I  have  little  doubt  but 
t  this  diseased  grass  was  the  cause  of  the 
idents  which  occurred. 

The  quantity  of  ergot  in  some  low  damp 
idows  is  quite  astonishing ;  however,  it  is 
>ened  by  good  draining.  Uplands  are  much 
i  affected :  in  the  Cotteswold  district  the 
ds  of  oolitic    clays  are  often    clearly   made 

by  the  quantity  of  ergotized  grass. 

have  gathered  ergot  from  almost  every  species 

grass ;  but  it  occurs  to  a  very  inconsiderable 

ent  in  other  grasses  of  the  pasture — the  Poa 

tans,  a  water  grass,  and  Bromxis  asper,  per- 

)s  are  next  to  the  rye-grass ;  but  these,  from 

ir  quality  and  position,  can  have  no  effect  of     ^-  ^ei^ti^"^^ 

aneful  kind. 


Description  of  tlie  Drawings, 

Oatlike  grass  attacked  by  smut, 
a.  The  smutted  flowers. 
h.  The  spores  of  the  fungus  magnified  200  diameters. 

•  Ergot  of  rye. 

a.  Ergot  in  the  chaff-scales,  \. 

h.  Section  of  ergot  surmounted  by  the  pistils,  thus  showing  it  to  be  a  dis- 
eased grain,  y 
c.  Transverse  section  of  the  same. 

•  Rye-grass  bearing  several  grains  of  ergot  of  different  sizes. 

OL.  XV.  2  I 
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XIX. — On  the  Cultivation  of  Beans  and  Peat.   By  R.  VALLENinfE, 
of  Burcott  Lodge,  Leighton  Buzzard. 

Prize  Essay. 

In  a  practical  Essay  of  this  kind  I  do  not  consider  it  adrisaU^- 
even  if  much  better  qualified — to  enter  into  a  chemical  definition 
of  the  soils  hereafter  mentioned,  nor  to  attempt  a  botaniol 
description  of  the  different  kinds  of  beans  and  peas.  There  hsTe 
already  appeared  so  many  able  and  elaborate  papers  on  theie 
matters  in  the  Journal  of  the  Royal  Agricultural  Society,  that 
every  reader  must  have  had  ample  opportunity  for  obtaining  such 
information.  All  ordinary  farmers  know  that  soils  which  |W^ 
take  more  of  clay  than  sand  are  called  clay^  or  heavy  soils,  and 
those  soils  which  contain  the  greatest  proportion  of  sand,  or 
light  calcareous  matter,  are  called  ligJd  soils.  Those,  again, 
which  contain  an  equal,  or  nearly  an  equal  proportion  of  day 
and  sand,  are  known  as  loams.  These  are  the  principal  distinc- 
tions which  I  shall  adhere  to,  or  may  be  supposed  to  mean, 
when  discussing  the  cultivation  of  beans  and  peas. 

The  history  of  beans  and  peas  informs  us  that  this  kind  of  pulie 
was  extensively  cultivated  and  held  in  high  estimation  in  the 
earliest  ages.  Beans  were  cultivated,  as  they  still  are,  chiefly  on 
heavy  soils,  and  peas  on  soils  more  or  less  light.  At  the  present 
time  beans  are  principally  grown  on  the  stiff  clay  soils  of  Eng- 
land, at  pretty  regular  interv^als  of  three  or  four  years  in  a  rota- 
tion. On  light  soils  beans  are  seldom  grown  in  a  regular 
rotation,  and  are  only  substituted  as  a  kind  of  catch  crop  instead 
of  roots,  &c.  Peas  are  occasionally  grown  instead  of  a  cereal 
crop,  for  the  purpose  of  being  followed,  in  the  same  season  as 
thoy  are  sown,  with  late  turnips.  The  rotation  of  crops  on 
heavy  soils  where  beans  hold  a  constant  place  is  thus: — Irt* 
Fallow  dimgcd  for  wheat ;  2nd.  Beans  ;  3rd.  Fallow  again,  and 
so  on.  Tliis  was  at  one  time  almost  the  universal  custom  on 
stiff  clays,  so  that  witli  low  rents  and  little  expense  for  culti^'a- 
tion,  two  crops  in  three  years  made  a  living  return  to  the 
husbandman.  It  is  well  known  that  during  the  continuation  of 
high  prices,  low  rents,  few  taxes,  little  labour,  and  that  at  a 
cheap  mte,  tliere  was  no  difficulty  for  a  very  orclinary  farmer  to 
pursue  such  a  course,  and  even  make  money  by  it.  The  wheat 
was  sown  ]}roa(lcast,  or  ploughed  in,  the  beans  the  same,  apd 
neither  crop  received  any  hoeing  or  weeding  during  their 
growth  ;  and  hence  the  filthy  state  the  land  usually  got  into,  and 
the  necessity  for  a  naked  summer  fallow  to  destroy  the  accum**' 
lated  weeds  by  repeated  plpughings,  &c.  The  course  mention©'^ 
very   generally    obtained    in  Huntingdon,   Berks,   Bedford,  al»** 
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Suckinghamshire,  &c.,  some  years  ago ;  but  of  late  I  can  prac- 
tically affirm,  from  the  source  of  experience  and  observation,  that 
naked  fallows  are  becoming  more  and  more  rare.  There  are  few 
fairmers  who  can  now  be  found  to  uphold  the  ancient  system  of 
Diked  summer  fallows,  unless  those  who  in  early  years  made 
sufficient  money  to  be  enabled  to  hold  on  by  their  almost  ex- 
ploded style  of  fanning,  and  to  feel  a  profound  pleasure  in  dis* 
v^;arding  every  change  for  the  better.  As  the  population  of 
the  country  increased,  it  became  necessary  to  feed  it  by'increased 
productiveness  also.  There  is  no  better  method  of  doing  this 
than  by  judiciously  employing  the  people  in  keeping  up  the  fer- 
tility and  cleanliness  of  the  land,  ami  by  growing  three  crops 
where  only  two  grew  before  in  the  same  period  of  time  during  a 
rotation. 

In  changing  from  the  ancient  to  the  modem  style  of  farming, 
there  have  been  many  indiscretions  of  cultivation  committed,  and 
none  have  been  more  common  than  the  attempt  to  dispense  with 
a  naked  fallow,  without  paying  due  attention  to  a  thorough  system 
of  keeping  the  land  clean  during  the  growth  of  each  crop  in  a 
rotation.  Both  beans  and  peas  are  now  less  generally  cultivated, 
and  are  therefore  in  less  general  favour  than  in  former  ages,  from 
the  risk  of  disease  to  which  these  crops  are  so  periodically  sub- 
ject. There  is  no  doubt,  however,  but  a  crop  of  pulse  is  very 
profitable  in  a  general  way  in  favourable  seasons,  for  not  only  is 
the  com  as  valuable  per  acre  as  cereal  crops,  but  the  fodder  is 
far  more  valuable  when  well  harvested  than  that  of  white  crops. 
The  stifFest  descriptions  of  clay  soils  are  so  peculiarly  adapted 
for  beans,  and  rather  unsuitable  for  root  crops,  that  we  may  rea- 
sonably suppose  beans  will  be  confined  pretty  much  to  such  land 
for  many  generations  to  come.  Thoroughly-drained  clay  soils 
of  any  description  will  undoubtedly  bear  root  crops  by  skilful 
cultivation,  but  when  grown  there  is  a  difficulty  in  removing 
them  from  the  land,  and  to  consume  them  upon  the  land  with 
sheep  cannot  usually  be  attended  with  a  profitable  result.  I 
apprehend,  therefore,  that  any  judicious  rotation  of  cropping 
must  always  be  based  upon  the  nature  of  the  soil  to  a  great 
extent,  so  that  1  shall  treat  my  subject  according  to  these  im- 
pressions. 1  repudiate  the  idea  of  a  naked  summer  fallow  as 
altogether  unnecessary,  unless  in  such  cases  as  where  an  improving 
farmer  succeeds  a  slovenly  one,  who  has  allowed  the  land  to 
become  so  filthy  that  a  summer  fallow  is  the  cheapest  method 
of  beginning  to  farm  well  without  one.  My  personal  experi- 
ence on  different  kinds  of  clays  has  proved  my  assertions,  as  I 
have  been  enabled  to  banish  a  naked  fallow  completely  out  of  a 
rotation,  where  it  held  its  regular  place,  and  to  keep  the  land 
clean  and  in  good  condition  without  it.     The  rotation  I  have 

2i  2 


480  Cultivation  of  Beans  and  Peas, 

found  best  for  such  land  as  is  unsuitable  for  "  roots  "  is  thus : 
1st.    Beans   dunged;    2nd.    Barley   or  Oats   with   Seeds;  Srd. 
Seeds,  one  or  two  years,  according  to  circumstances  ;  4th.  Wheat. 
This  rotation  may  be  turned  into  a  fifth  or  sixth  course  by  two 
years'    seeds,   and    alternating   oats  for   barley    in  the  second 
course.     This  rotation  permits  of  the  land  being  kept  clean  and 
in  about  the  same  state  of  condition  for  every  crop.     The  wheat 
and  bean  crops  require  to  be  drilled  and  thoroughly  hoed,  which 
leaves  the  land  clean  for  barley  with  seeds,  to  be  broken  up 
for  a  wheat  crop  again.     On  land  of  medium  texture,  suitable 
for  "  roots,"  I  prefer  a  pulse  crop  only  every  second  course,  as  a 
substitute  for  roots.     In  such  cases  the  object  is  to  curtail  the 
extent  of  green  crops,  and  thereby  save  manure  ;  therefore  the 
pulse  has  no  manure  in  such  instances,  but  follows  wheat,  oats, 
or  barley.     I  take  it  for  granted  that  every  one  now  knows  the 
value  of  draining  so  well  that  there  is  no  necessity  for  dwelling 
on  this  subject ;  nor  would  I  have  described  these  different  rota- 
tions but  for  being  able  to  show  the  reasons  which  should  guide 
one  in  the  cultivation  of  beans  and  peas.     My  experience  in  the 
growth  of  winter  and  spring  beans  has  led  me  to  the  conclusion, 
that  on  an  average  of  seasons  the  one  kind  is  of  as  much  value 
as  the  other,  so  far  as  the  probable  yield  is  concerned.    The 
first  year  I  grew  winter  beans  on  a  gravelly  loam,  they  turned 
out  52  bushels  per  acre  over  the  entire  field.     The  straw  was 
then  only  2  feet  high.     The  following  year  winter  beans  sown 
on  a  heavy  clay  soil  in  good  condition  turned  out  but  36  bushels 
per  acre.    Every  subsequent  year  I  have  had  less  and  less  success. 
Tiie  past  was  the  worst  of  all  from  blight.     Spring  beans  here 
turned  out  as  variously  as  winter  beans,  not  only  in  my  own 
case,  but  according  to  what  I  have  seen  and  learned  of  the  crops 
generally.     I  think,  therefore,  that  winter  beans  should  be  sown 
when  the  state  of  other  kinds  of  labour  on  the  farm  will  most 
easily  permit  of  it;  that  is,  when  the  state  of  labour  and  the 
condition   of  the    land   are  suitable.      On   the   other   hand,  I 
'vould  not  interfere  with  wheat  sowing,  &c.,  for  the  purpose  of 
>'nving  winter  instead  of  spring  beans.     Winter  beans  should 
•1.  ♦  er  be  sown  on  land  unless  strictly  clean,  or  nearly  so,  as  the 
""^^y  ploughing  in  autumn   assists  the   spread  of  couch,  &c^ 
^■'  :h  more  than  if  ploughed  for  spring  beans  at  a  later  period. 

ill  land  intended  for  pulse  should  be  ploughed  as  early  ia 

(vavdmn  as  possible,  the  heaviest  soils  first,  and  when  in  thie 

"•iest  condition.     Where  beans  follow  a  white  crop  regularly 

'^ry  rotation,  the  manure  of  the  farm  should  be  applied  to  the 

^bble  for  beans  during  the  winter  instead  of  the  spring.     The 

■ng  can  in  ill  ordinary  winters  be  carted  upon  the  field  before 

...  c^^i  '^Ki*    .     .\n-Mrh(^    ""..  v«*v-  -,¥  (i^t^nor  *ni"^  ♦o  the  landy 
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nucb  better  than  it  can  be  laid  upon  the  land  when  ploughed 
up  in  spring.  The  dung,  when  applied  in  winter  and  ploughed 
in,  acts  to  the  best  possible  advantage  in  every  respect  on  all 
hut  the  wettest  and  undrained  soils.  The  soil  absorbs  the 
products  of  the  manure  as  it  decays,  the  heavy  soil  is  rendered 
porous,  and  is  physically  improved,  and  the  land  requires  scarcely 
any  labour  in  spring  besideiS  the  drilling  of  the  crop.  More- 
over the  forcing — the  active  forcing  of  dung  when  applied  in 
spring — is  calculated  to  induce  disease  in  the  crop.  Every  one, 
as  a  matter  of  course,  has  not  manure  to  apply  early  in  winter, 
but  many  have  it  who  do  not  use  it,  and  doubtless  spring  dunging 
is  preferred  by  many  who  have  clung  to  ancient  practices,  and 
who  have  never  tested  the  innumerable  advantages  of  winter 
dunging.  Whether  dung  is  to  be  afforded  or  not  for  a  pulse 
crop,  the  ploughing  in  winter  should  be  conducted  in  the  same 
manner ;  the  heaviest  soils  on  any  given  farm  should  be  ploughed 
first.  To  render  a  pulse  crop  strictly  a  cleansing  one,  the  pre- 
ceding com  crops  should  be  drilled  and  well  hoed,  so  should  the 
beans  or  peas  be  drilled  and  thoroughly  hoed  ;  and  in  propor- 
tion to  the  state  of  cleanliness  which  the  ■  land  may  be  in,  so 
should  the  drilling  be  regulated  to  a  great  extent  as  to  the  width 
between  the  rows.  It  is  in  extremely  rare  cases,  however,  to  be 
able  to  clean  larid  at  all  foul  when  cropped  with  peas.  The 
only  chance  of  cleaning  is  to  drill  in  rows  from  2  to  3  feet  apart, 
and  hoe  immediately  after  the  crop  is  above  ground,  and  con- 
tinue to  hoe  as  frequently  as  possible  until  the  spreading  of  the 
crop  prevents  the  battle  against  the  weeds  from  being  carried  on 
any  longer  without  doing  injury  to  the  peas.  Beans  may  be 
grown  upon  land  very  successfully  as  a  cleaning  crop,  if  the 
cultivation  is  properly  carried  out.  The  first  step,  as  already 
mentioned,  is  to  plough  as  early  in  winter  as  circumstances  will 
permit ;  and  when  this  first  operation  is  properly  executed,  it  is 
very  seldom  that  another  ploughing  in  spring  is  necessary,  or 
ev^n  advisable.  A  scarifying  with  Earl  Ducie's,  Coleman's,  or 
any, other  of  the  best  implements  of  the  day,  to  be  procured  in 
every  part  of  the  country,  is  quite  sufficient  to  move  the  soil  in 
an  effectual  manner,  where  the  weather  has  not  pulverized  to  the 
depth  of  4  or  5  inches.  I  have  not  for  years,  however,  found  it 
necessary  to  use  any  implement  for  reducing  the  land  in  the 
spring,  but  the  heaviest  patent  iron  harrows,  which  go  to  the 
depth  of  3  or  4  inches  on  land  worked,  when  neither  too  wet  nor 
too  dry.  The  object  of  reducing  the  land  to  a  certain  tilth  is 
obviously  intended  to  allow  the  plants  to  derive  the  greatest 
possible  amount  of  nourishment  which  the  soil  contains  during 
their  growth.  I  rather,  however,  prefer  committing  beans  to 
the  soil  in  such  a  state  as  they  can  make  a    first  start,  and  by 
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subsequent  cultivation  to  not  only  reduce  the  soil,  but  destroy 
weeds  at  the  same  time.  It  is  most  injudicious  to  plough  and 
scarify  land  to  excess  in  February  for  the  purpose  of  pul- 
verizing it,  when  the  object  can  in  almost  every  case  be  moie 
profitably  attained  after  the  young  plants  have  come  above 
ground. 

There  are  few  fanners  of  observation  who  have  not  witneued 
the  loss  which  arises  from  puddling  about  land  with  many  honei 
in  spring,  when  the  dry  weather,  which  usually  follows,  readm 
it  as  hard  and  unsuited    for    being   hoed  as  possible.     Many 
farmers,  who  cling  to  ancient  practices  when  horse  and  hand 
hoeing  was  seldom  or  never  practised,  think  nothing  of  pIougfaiDg 
twice  in  spring  at  an  expense  of  some  18«.  or  20«.  per  acre,  for ' 
the  purpose  of  preparing  land  for  beans,  when  they  will  not 
spend  a  shilling  on  horse  cultivation  afterwards.     The  mode  of 
dibbling  beans   by  hand,  in  irregular  crooked  lines,  has,  and 
does,  and  always  will,  prevent  the  crop  from  being  properlj 
cultivated  by  horse  power.     Those  who  pay  men  by  the  pecK 
for  dibbling  at  a  great  cost,  not  only  encourage  dishonesty,  bu^ 
put  a  complete  check  upon  cheap  and  perfect  cultivation  after* 
wards.     There  are  many  to  be  found  who  pay  high  prices  p^^ 
acre  for  dibbling,  and  afterwards  high  prices  for  a  furtive  ^* 
partial  hoeing  and  weeding.     As  much  as  a  pound  per  acre  %^ 
frequently  given,  or  rather, — beans  frequently  cost  as  much  fc^^ 
hoeing  and  weeding,  when  the  weeds  are  only  checked,  but  nc^^ 
eradicated.     The  mode  of  cultivation  which  I  adopt  is  to  diiJ--^ 
in  straight  lines  in  spring  (before  the  harrow),  across  the  funo^^ 
or  at  an  angle,  so  that  the  land  is  broken  into  pieces,  and  th*^^ 
drill  can  clean  itself  and  penetrate  as  deep  as  is  required.     ^ 
like,  depositing  the  seed  at  a  depth  of  4  inches,  and  never  les^ 
than  3.      The  best  drills  can  do  this  on  all  soils  in  ordinarp^ 
seasons  if  discrethm  is  used.     There  are  many  who  practise  ani^' 
prefer  dibbling,  notwithstanding    all    the   alleged   advantages^ 
because  they  contend  that  dibbled  beans  yield  more  than  driJJe^ 
ones.     This  is  a  common  en*or  ;  beans  only  require  to  be  sowi^ 
o*  a  sufficient   <lepth    and  regularly,  and  then  to  be  properly^ 
uvercd.     Neither  the  drill,  the  dibble,  nor  the  men  who  user 
'  her,  can  exercise  any  influence  over  the  crop  after  the  seed  is- 
-'11  in  a  proper  manner.     In  order  to  test  this  I  had  dibbling' 
-f.a  drilling  done  alternately  in  different  fields  for  some  years, 
■"d  never  found  any  difference  of  the  crop  but  what  could  be 
i-aced  to  the  work,  in  either  case,  not  having  been  properly  pei^ 
.^--no-l  according  to  the  conditions  mentioned.     Garrett's  drills 
.  »ny  others  are  capable  of  putting  in  beans  as  regularly 
ii       ,  ^A.  '»"'!  «'^  ?»  nil-  \  cheaper  cost  than  by  any  other  system. 

.    l<n'^"     '-  ...1   *i     1o7«3n      )/«rpp    ^C    Ijpnnip    *1ril|(kQ    per   daT 
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Lth  three  horses  in  a  satisfactory  manner,  and  the  land  per- 
ctlj  well  reduced  by  three  harrowings  afterwards. 
When  the  land  is  not  sufficiently  dry  to  bear  the  treading  of 
any  horses  at  the  time  the  beans  are  drilled,  I  harrow  but  once, 
k1  leave  the  rest  of  the  harrowing  till  afterwards.  On  some 
^ht,  or  rather  on  some  calcareous  clays,  which  become  light 
spring  by  frost  and  thaw,  I  have  found  it  advisable  to  use 
c  roll  occasionally  to  firm  the  soil  about  the  young  plants,  and 
so  for  the  purpose  of  being  enabled  to  use  the  hand  and  horse-- 
>e  without  smothering  the  beans  or  rendering  the  soil  too. 
dse.  It  frequently  happens  that  exceedingly  stiff  clays  become 
a  very  loose  and  extremely  pulverized  state,  just  as  young 
ans  are  coming  above  ground.  In  all  such  cases  the  roll  may 
»  used  to  advantage  to  level  the  land  and  permit  of  harrowing 
d  hoeing  afterwarda  Many  object  to  rolling  heavy  soils 
ider  any  circumstances,  but  I  have  much  reason  to  affirm  that 
ere  are  times  when  the  practice  may  be  followed  with  much 
vantage. 

Beans  are  generally  much  improved  by  harrowing  in  about 
Tortnight  after  they  are  up.  If  thick,  one  harrowing  may  be 
ren  along,  as  the  rows  go,  and  another  across  the  rows,  for  the 
rpose  of  tearing  up  the  small  weeds  between  the  plants. 
It  harrowing  should  never  be  done  in  a  frosty  morning, — nor 
>uld  any  other  kind  of  cultivation.  After  beans  have  grown 
ew  inches  above  ground,  the  sooner  hoeing  takes  place  the 
tter.  The  earlier  the  hoeings,  and  the  more  frequent,  the 
japer  each  hoeing  is  ;  the  land  is  kept  clean ;  the  crop  is 
Teased.  It  is  a  great  mistake,  in  every  way,  to  send  one  or 
)  labourers  into  a  large  bean-field  to  clean  it  after  the  weeds 
re  grown  above  the  plants  ;  the  weather  should  be  studied, 
1  the  state  of  the  land  taken  particular  notice  of.  Indeed, 
en  the  weather  will  permit,  all  the  available  strength  of  the 
m  should  be  applied  to  perform  the  hoeing  at  the  right  time — 
erwise  there  is  a  certain  useless  expenditure  of  labour  thrown 
ay.  Wliencver  the  land  is  allowed  to  become  hard  on  the 
face,  and  solid  underneath,  a  great  deal  of  physical  force  is 
uired  to  pulverize  it  and  kill  the  weeds.  It  is  unwise  manage- 
nt,  however,  to  hoe  beans  on  stiff  clay  soils  in  very  wet 
ither,  as  the  evil  of  weeds  is  increased.  Such  a  course  is 
lerally,  or  very  frequently  at  least,  followed  by  those  who 
r\ect  hoeing  early  enough  at  the  proper  time.  In  all  kinds  of 
»ing  it  should  be  a  maxim  tq  keep  down  weeds  by  hoeing 
ore  they  can  appear  rather  than  to  kill  them  when  they  have 
lined  a  certain  strength.  I  never  regretted  hoeing  any  crc^ 
I  soon,  bat  have  many  a  time  felt  the  loss  of  delay.  There 
!  several  implements  which  may  be  used  advantageously  for 
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cultivating   beans   by  horse-power.      When   the   crop  is  well 
drilled  at  intervals,  between  the  rows,  of  from  18  to  36  inchei, 
GaiTctt's  horse-hoe  may,  in  many  instances,  be- used  with  much 
advantage  before  the  weeds  get  such  an  ascendency  as  to  feisten 
round  the  shares  or  hoes,  so  as  to  collect  the  soil,  and  push  it 
aside  upon  the  plants.     I  have  had  the  ground  well  hoed  by 
such  an  implement,  in  a  few  instances,  at  the  rate  of  from  8  to 
10  acres  per  day  with  one  good  horse.     When  the  land  becomet 
hard  and  weedy,  hoAvever,  it  is  of  no  use  to  attempt  hoeing  with 
such  an  implement.     The  state  of  the  land  and  weather  must 
be  well  chosen,  when  the  soil  is  comparatively  loose,  so  that  the 
hoes  may  work  through  it  without  becoming  caked  or  much 
impeded   by  weeds.     When  such  a  horse-hoe  as  takes  several 
rows  at  once,  cannot  be  used  in  consequence  of  the  hardneii) 
&c.,    of    the    ground,    those    horse-hoes    commonly   used  for 
turnips  grown  on  ridges  may  be  substituted,  as  one  row  is  more 
easily  cultivated  at  one  draft  than  more.    I  have,  in  certain  cases, 
used  the  common  iron  plough,  divested  of  its  turn-furrow,  when 
no  other  implement  was  equal  to  break  into  and  pulverize  the 
hardened  surface.     The  share  of  a  plough  is  always  sufficient  io 
meet  every  difficulty  which  ouglit  to  be  found  between  the  rows 
of  beans,  if  not  neglected  too  long.     I  am  sure  there  is  a  grand 
mistake   most   generally  made    by  placing  the  rows   of  beans 
too   near,   whether  the  land   be  filthy  or  not.     Yet  it  is  well 
known  that,  unless  hoeing  follows  up  toide  drilling,  more  weeds 
will  grow  than  when  the  rows  are  near  together.     The  cost  of 
cultivating  beans  and  peas,  on  an  average  of  years,  by  adopting 
the  course  which  I  have  pursued,  stands  thus  (without  reckoning 
rent  and  manure,  Avhich  might   be  supposed  common  to  any 
crop) : — 

One  ploughing  in  autumn 

One  drilling  in  spring 

Three  harrowings      .... 

One  rolling,  if  necessary 

One  harrowing,  after  the  plants  are  above  ground 

iSometimes  two  harrowings    . 

()ne  horse  hoeing,  say,  on  an  average  of  seasons,  by 

he  common  hoe  or  plough,   three  acres  |)er  day 

/cr  acre       ..... 
I     r^  »>o«rJ  v.,x«:r»^s^  just  brside  the  rows 

-       *"""'"T.  if  necessary  • 

Nation         .  .  .£144 

:>j  axx<.'  ''tivation  the  land  has  been  kept  qoi^ 

^nn   nn'     ^^  ^  ii„,oi  o.iii«*ole  statc  for  a  com  or  green  crop  after- 

'!"*  "ror  \f\Q.  /''"v/yf  been  better  with  much  hoeing  than 

f  ...  .r«      -/     -in-'i  nil   oT»^mnonf  -;)nce  tox  hoein? 
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ms  by  hand  twice,  and  after  all  the  land  was  not  cleaned  nor 
J  crop  improved  so  much  as  by  the  system  mentioned.  I 
0  patronised  the  dibbling  by  the  quantity  of  seed  used  per 
•e,  but  felt  that  that  was  not  the  right  method  of  planting 
ms.  There  are  also  many  of  the  same  opinion  still ;  and 
ne,  who  would  rather  abandon  such  a  course,  are  scarcely 
iain  that  it  would  be  right,  or,  if  right,  do  not  know  how  to 
about  the  improved  system.  When  labour  was  a  drug  in  the 
jrket,  it  was  a  different  thing  to  what  it  is  now,  when,  instead 
confining  a  man  upon  an  acre  for  four  or  five  days  in  dibbling 
ms,  the  drill  must  be  used,  preceded  and  followed  by  more 
licious  and  economical  management. 

By  the  still  not  uncommon  method  of  cultivating  beans,  the 
lense  stands  nearly  thus : — 


One  ploughing  in  winter 

One  ditto  in  spring     . 

One  scarifying 

Four  barrowings 

Two  band-hoeiDgs,  say,  only 
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In  favour  of  modem  system      •  .  •     £0     8     8 

Juch  an  account  as  that  is  partly  imaginary  and  partly  true, 
where  the  horse-hoe  is  not  used  in  many  instances  after  the 
ring  of  the  seed,  the  previous  cultivation  is  the  same  as  the 
tem  recommended.  On  the  other  hand,  instead  of  Is.  per 
e  being  paid  for  hand-hoeing,  more  than  double  that  sum  is 
juently  spent  in  hoeing  and  weeding  together ;  and  after  all 

land  is  left  in  a  filthier  state  after  the  crop  is  harvested  than 

ore  the  seed  was  sown. 

\11  observant  persons  must  have  noticed  how  rerliarkably  foul 

majority  of  fields  are  allowed  to  become  when  cropped  with 
se,  and  how  necessary  it  is*  that  a  better  system  should  be 
lerally  followed,  so  that  labour  may  be  applied  to  the  best 
antage,  and  the  earth  be  made  to  yield  her  full  increase. 

have  dwelt  so  long  upon  the  minutiae  of  cultivating  the  land 
pulse,  that  I  shall  not  say  much  about  the  peculiarities  of  the 
erent  varieties  of  beans  and  peas.  The  common  horse-beans, 
mazagan,  the  Scotch,  and  tick  beans,  are  the  only  kinds  that 
ive  had  experience  in  growing,  together  with  winter  beans. 
2  kinds  of  peas  which  I   have  grown  are  the  early  Warwick, 

early  Charlton,  the  marrowfat,  and  a  large  variety  of  pea 
Qed  the  Victoria.     All  these  kinds  are  suitable  for  light  soils, 

for  coming  to  early  maturity.  The  Charlton  pea  is  the  most 
unonly  cultivated  Avhen  it  is  intended  to  succeed  the  crop  by 
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turnips.  But  to  enumerate  the  kinds  further.  The  commoi 
grey  field  pea,  and  the  partridge,  Marlborough  or  gtey-maplc 
pea,  arc  other  varieties  which  I  have  grown.  I  shall  not  attempt 
to  describe  the  names  or  assigned  qualities  of  other  kindi  of  i 
beans  or  peas  but  those  with  which  I  have  had  familiar  acquaint- 
ance. First,  then,  the  common  horse-bean  is  suited  for  heavy 
clay  soils  more  tlian  for  light  or  loamy  soils.  This  kind  requini 
a  firm  soil,  and  runs  up  to  a  considerable  height  in  the  stnv; 
and  in  favourable  seasons  is  perhaps  more  prolific  than  any  othet 
The  mazagan  and  Scotch  beans  are  very  much  like  the  hoiN- 
bean  in  their  nature,  so  far  as  I  have  experienced.  The  Eofdisk 
and  French  '^  ticks  "  thrive  better  on  light  soils  than  those  kindi 
mentioned.  They  grow  less  straw  under  similar  conditions,  bnt 
the  corn  per  bushel  weighs  some  pounds  more.  On  fool  bad 
it  is  better  to  sow  tick  beans  than  those  kinds  which  nm  to 
straw.  The  two  kinds  of  winter  beans  which  I  know  anything 
of  are  the  French  and  Russian.  Both  sorts  were  genenllj 
introduced  into  this  country  but  a  few  years  ago.  The  French 
beans  were  introduced  in  1825,  and  the  Russians  at  a  rather 
later  period.  I  prefer  the  Russian  beans  to  the  French,  as  being 
rather  larger,  and  for  producing  a  greater  yield  in  general  seasoos. 
As  I  before  remarked,  however,  I  do  not  think  there  is  any 
decided  advantage  in  a  general  way  by  sowing  winter  instead  of 
spring  beans. 

I  would  now  also  add,  that,  after  trying  the  system  of  glov- 
ing turnips  and  cabbages  between  the  rows  of  beans,  I  have 
not  found  it  profitable  to  continue  it,  and  would  rather  diuneik 
than  persuade  any  one  to  attempt  to  grow  two  crops  on  the 
ground  at  once,  unless  for  a  hobby,  or  in  a  garden  where  labour 
may  be  spared  for  a  small  plot,  and  where  a  good,  a  very  rich 
soil  may  support  tAvo  crops  simultaneously,  or,  at  least,  in  rajrid 
succession.    * 

Regarding   peas  —  the   early   Charlton,   early   Warwick,  the 

T^aiTowfat,  and  the  Victoria,  are  all  early,  and  well  calculated 

»'«r  Seing  pulled  in  a  green  state  in  June  for  market,  or  for  being 

i|.ot.ed,  and  removed  from  the  ground  in  time  to  be  succeeded 

^Y  turnips.     It  is  impossible  to  advise  any  one  in  a  general  waff 

ciS  to  whi'^^  kind  of  early  peas  is  best,  or  whether  it  is  profitaUe 

tr  not  tc     iull  them  green,  or  allow  them  to  ripen,  and  to  he 

..,i-r^o^*i«/     >y  turnips.     The   best  course  must  always  depend 

-iM/»»  ov^d^s^as,  soil,  and  other  circumstances.     I  have  sometuneft 

'»!''  Treen  peas  for  more  than  the  ripened  crop  would  haTe  niade» 

..,.      »o/l   *hc  straw  left.     After  this  a  fair  crop  of  tnmips  W«» 

i;roiiri.        "'  ^"■♦hstanding  th'*«'        ''ould  recommend  any  one  to 

^  t^«ir     .,  '^temptin[    "-•       "<>~^'^t-garden  system  on  a  fai*^ 

"' »T-  ._      .  onnr-    joii.  .    _.mottf  ir»«*«riablT  fouiid  tho 
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mmon  grey  and  maple  peas  succeed  better  than  either  white 

blue  peas.  They  produce  more  com  and  straw,  and  only  fall 
hind  the  garden  sorts  in  value  per  bushel,  but  beat  them  in 
lue  per  acre.  Every  one  who  has  farmed  for  a  number  of 
ars  must  know  that  there  are  beans  and  peas  of  innumerable 
mes,  and,  according  to  different  persons,  of  endless  and  peculiar 
od  qualities.  I  have  named  those  kinds  of  pulse  which  possess 
e  most  distinct  peculiarities,  and  were  I  to  name  more,  I  should 
t  borrowing  from  books  or  hearsay  only.  The  quantity  of  seed 
bich  I  have  sown  of  beans  ranges  from  3  to  4  bushels  per  acre, 
cording  to  the  state,  condition,  and  time  of  sowing.  Of  course 
ore  seed  should  be  sown  on  poor,  rough  ground  if  late,  than 
I  land  in  rich  condition,  highly  pulverized.  It  was  more 
Lsiomary  to  mix  beans  and  peas  together  at  one  time. than  it  is 
»w.  The  land  which  is  most  suited  for  beans  should  have  no 
jas  sown  with  them,  and  vice  versa.  The  peas  are  sometimes 
wn  to  bind  up  the  beans  with,  and  the  beans  in  a  small 
lantity  are  sometimes  sown  to  support  the  peas.  I  do  not 
ink  a  mixture  is  profitable  in  a  general  way.  Peas  should  be 
wn  thick,  never  less  than  4  bushels  per  acre.  No  crop  suffers 
ore  from  thin  seeding  than  peas.  I  need  not  enter  into  the 
ne  of  sowing  pulse.  Almost  every  one  knows  that  winter 
;ans  should  be  sown  from  the  end  of  September  to  the  middle 

November ;  the  earlier  the  better.  Spring  beans  may  be 
wn  from  the  middle  of  January  to  the  middle  of  March.  It  is 
Iter  to  sow  any  time  in  February  when  the  land  is  in  good 
der,  than  to  sow  earlier  when  it  is  not.  Peas  may  be  sown  on 
y  soils  any  time  from  Christmas  to  the  end  of  March.  Almost 
I  the  kinds  of  peas  I  have  mentioned  have  stood  the  weather 
ter  Christmas.  I  think,  however,  that  February  is  the  best 
3nth  for  sowing  peas,  and  the  early  part  of  March  when 
jbruary  is  not  suitable. 

The  diseases  which  beans  and  peas  are  most  commonly  attacked 
'  are  blight  or  mildew,  and  the  attacks  of  aphides  of  different 
nds.   ■  I  think  that  blight  and  premature  ripening  are  produced 

peculiarity  of  season,  which  cannot  well  be  accounted  for  in 
y  way  as  yet.  We  know  that  frequent  and  sudden  transitions 
)m  wet  to  dry,  and  from  heat  to  cold,  are  generally  followed 

disorder  both  in  the  vegetable  and  animal  creation.  Still  we 
nnot  prevent  atmospheric  changes.  I  have  observed  that  beans 
d  peas  when  sown  out  of  season  are  liable  to  blight;  that 
len  sown  on  calcareous,  peaty,  or  sandy  soils,  they  are  more 
bject  to  blight  than  when  sown  on  heavy  clays  of  the  yellow 

blue  lias  formations.  I  have  observed  that  beans  or  peas 
own  on  land  much  enriched  by  manure  just  before  the  crop 
IS  sown,  are  more  subject  to  disease  than  such  as  are  sown  on 


488    Diminishing  the  Quantity  df  Boots  in  Fattening  Cattle* 

poor  land,  or  that  not  containing  much  organic  manare.  I  have 
also  obsen  ed  that  thorough  cultivation  and  a  change  of  ieed  wu 
favourable  for  the  health  of  the  bean  and  pea  crops. 

Tlie  Aphis  vastator  tjikes  its  name  from  a  Greek  word,  which 
signifies  a  hvg^  or  blijrht-bug,  which  eats  up  the  leaves  of  pulse, 
&c.  Aphides  of  different  shapes,  sizes,  and  colours,  are  alwajs 
in  attendance  where  blight  or  mildew  exists.  I  have  assigned 
several  reasons  for  the  diseases  of  beans,  some  of  which  a« 
beyond  our  control  to  prevent.  Others,  again,  are  induced  hy 
peculiarities  of  cultivation,  which  all  have  more  or  less  in  their 
power  to  avert.  I  would  say,  therefore,  avoid  the  predupmi^ 
causes  which  induce  disease,  as  we  have  not  yet,  nor  are  ever 
likely  to  have,  any  preventive  for  curing  any  complaint  when 
once  it  has  appeared.  I  know  that  last  season  I  had  4  qnarten 
of  beans  per  acre  by  attending  to  the  remarks  which  are  made 
in  this  paper,  when  very  many  near  at  hand  had  but  a  fev 
bushels  of  emaciated  beans  per  acre.  I  shall  not  enlai^  mow 
on  the  subject  of  cultivating  beans  and  peas  than  to  say,  that  all 
my  remarks  are  based  on  practice,  and  that  it  would  have  been 
a  great  advantage  had  I  known  and  believed  a  dozen  yean  ago 
what  I  am  thoroughly  convinced  of  now. 


XX. — On  Diminishing  the  Quantity  of  Roots  used  in  Fattemn! 
Cattle.     By  Charles  Lawrence. 

The  feeding  of  bullocks  has  been  of  late  much  discussed  in  the 
agricultural  journals  and  elsewhere.     It  is  singular  that  sach  a 
variety  of  opinion,  such  a  diversity  of  practice,  and  so  great* 
difference  in  expense,  should  exist  at  the  present  day  on  a  sub- 
ject of  every  year's  experience  from  time  immemorial,  and  that 
by  thousands  of  agriculturists.     Amongst  an  eminently  practical 
people,  as  We  are  reputed  to  be,  it  would  have  been  a  natural 
presumption  that  the  mode  and  cost  of  feeding  a  bullock  in  the 
shortest  time,  and  on  the  most  economical  plan,  would  be  as  well 
established  as  any  proposition    whatever ;    the   only  deviation 
being  the  time  required  for  the  operation ;  and  this  would  de- 
pend on  the  age,  the  breed,  and  the  condition  of  the  animal  put 
up.     Had  this  been  the  occupation  of  the  merchant  or  manufac- 
turer, instead  of  the  farmer,  such  a  discrepancy  would  not  have 
existed    at    this    day.       Hitherto,    exact   experiment,   carefully 
noting  Aveight,  measure,  cost  of  food,  &c.,  has  not  been  an  attri- 
bute of  the  farmer.     Sucli  alone  will   furnish  a  sound  foundation 
for  reliable  practice,  for  Avhich  Mr.  LaAves  has  set  us  an  admirable 
example. 
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I  will  presently  give  some  particulars  of  the  feeding  of  some 
allocks  last  winter ;  but  my  immediate  object  is  to  repeat  a 
rotest  I  have  made  from  time  to  time  against  the  prevailing 
ractice  of  giving  to  feeding  animals  a  very  large  quantity  of  roots 
aily,  and  that  in  a  neat  state.  When  I  commenced  feeding 
uUocks,  some  years  ago,  I  depended  mainly  on  the  lexperience 
f  others,  and  was  in  the  habit  of  noting  down  the  allowances  of 
be  different  kinds  of  food  recommended  in  the  agricultural 
eriodicals,  and  otherwise,  by  men  of  reputed  authority  in  such 
latters.  The  quantity  of  roots  usually  recommended  I  have 
bserved  to  be  from  1  to  li  cwt.  per  diem,  and  for  large  bul- 
jcks  even  up  to  2  cwt.,  and  that  without  admixture. 

Now  what  is  the  object  we  propose  to  accomplish  ?  It  may 
«  assumed  for  our  present  purpose  we  are  dealing  with  animals 
t  maturity  in  point  of  growth,  that  the  skeleton  is  fully  de- 
eloped,  and  that  we  have  only  to  accumulate  flesh  and  fat.  The 
irst  consideration  would  seem  to  be,  what  is  the  food  which,  at 
be  least  cost,  contains  the  largest  proportion  of  those  elements 
rhich  build  up  muscle  and  fat,  and  is  at  the  same  time  palatable 
y  the  animal.  General  experience  points  to  the  various  roots 
rown  on  the  farm  as  best  fulfilling  the  latter  condition ;  but 
^hen  it  is  borne  in  mind  they  contain  on  an  average  some- 
where about  88  per  cent,  of  water,  the  next  point  for  considera- 
lon  is,  hoAV  we  can  combine  with  this  quantity  of  fluid  as  much 
olid  food  of  an  ordinary  kind  (whether  hay,  straw,  or  chaflF)  as 
lay  be  requisite,  having  reference  to  the  capacity  of  the  stomach, 
nd  that  degree  of  healthy  action  which  is  essential  to  the  due 
ssimilation  of  the  more  nutritious  portions  of  the  food.  It  must 
ver  be  borne  in  mind  that  it  is  not  the  quantity  of  food  put  into 
le  stomach  of  the  animal  which  accomplishes  the  object  in  view, 
ut  that  which  is  thoroughly  digested  and  assimilated  by  the 
ealihy  action  of  the  viscera.  When  animals  are  in  a  state  of 
Jst,  and  consuming  food  so  mixed,  I  have  observed  that,  with 
ater  constantly  before  them,  they  take  very  little,  unless  the 
lore  nutritious  food  superadded  be  of  a  heating  nature,  such  as 
ea  or  bean  meal  in  too  large  a  proportion :  the  safest  course  is 
>  combine  crushed  linseed  with  those  articles.  Such  considera- 
ons  led  me  to  doubt  the  expediency  of  making  the  chief  food  of 
ttening  animals  that,  nine-tenths  of  which  consist  of  water,  and 
ore  especially  unmixed  with  more  solid  food.  The  setting 
jfore  a  bullock  half  a  CAvt.  of  neat  roots  the  first  thing  in  the 
oming,  some  hours  afterwards  their  allowance  of  more  solid 
id  nutritious  food,  and  repeating  the  feed  of  roots  in  the  even- 
g,  appeared  to  me  an  irrational  proceeding ;  and,  on  the  other 
ind,  that  a  due  admixture  of  the  solid  and  fluid  foods  would 
obably  aid  the  proper  digestion  of  each.     I  resolved  therefore 
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to  diminish  the  quantity  of  roots  which  I  had  generally  heird 
recommended  one  half — viz.,  to  from  70  lbs.  to  SOlbs.  perdien^ 
according  to  the  size  of  the  animal,  and  to  give  a  portioii  of  theie 
with  each  feed,  as  intimately  incorporated  as  might  be  practicable 
with  the  more  solid  food.  With  this  view  I  obtained  Mood/i 
cutter,  now  sold  by  Carson,  of  Warminster,  which  cats  the  roob 
into  thin  ribands :  these  we  turn  over  amongst  the  dia^  so  diit 
the  animals  cannot  avoid  eating  them  together. 

I  have  for  some  time  directed  the  attention  of  some  of-Ae 
agricultural  implement-makers  to  the  want  of  a  jn^ptify-macbiix^ 
in  order  to  effect  a  still  more  intimate  incorporation  of  the  drier 
food  with  the  roots,  for  which  a  prize  has  lately  been  offered  I7 
the  Royal  Agricultural  Society.  Such  an  article  was  prodooed 
at  Lincoln  by  Mr.  Phillips,  of  Downham.  This  is  an  effectiie 
machine  at  11  guineas.  It  cannot  probably  be  rendered,  as  at 
present  constructed,  at  a  less  cost ;  but  while  the  cost  of  Mood/i 
cutter  is  only  4/.  10^.,  a  machine  for  pulping  must  be  prodn^ 
at  much  less  cost  than  11  guineas  before  it  will  get  into  the 
farmer's  hands. 

I  observed  that  the  animals  under  the  change  to  which  I  ban 
adverted  throve  faster,  and  were  kept  equally  clean  with  «ie- 
third  less  litter,  by  Aveight,  than  we  had  found  necessaiy  on  the 
former  mode  of  feeding. 

In  the  month  of  August,  1853,  our  swedes  and  mangold 
were  struck  with  some  kind  of  blight,  or  other  not  veiy  well 
defined  malady,  which  nearly  stopped  their  growth,  and  we  were 
reduced  to  the  alternatives  of  selling  some  of  the  stock  or  putting 
the  whole  on  short  allowance  of  roots,  and  we  adopted  the  latter. 
AVe  limited  the  bullocks  to  50  lbs.  weight,  and  the  sheep  to 
10  lbs.,  per  head  per  diem.  We  had  plenty  of  good  barley-straw, 
but  the  hay  was  very  indifferent,  having  been  exposed  for  several 
weeks  to  rain,  and  put  up  at  last  in  questionable  condition. 

I  purchased  seventeen  bullocks  at  the  October  Hereford  fair. 
For  the  first  four  weeks  they  had  little  else  than  the  barley-straW 
«n(l  bad  hay  cut  into  chaff,  with  their  50  lbs.  of  roots.  From 
that  time  till  they  were  sold  they  had  6  lbs.  of  linseed  and  rap^ 
:akes,  mixed  in  equal  proportions  and  1x>iled,  and  the  soup 
loured  over  the  chaff,  wliich  was  then  covered  over  in  a  slatc- 
ank  until  the  former  was  r()mj)letely  absorbed.  This  destroyed 
the  funjrns  or  mould  whi(-h  had  accumulated  on  the  damp  hay, 
md  rendered  it  perfectly  sweet,  but  of  course  could  not  restore 
lie  nutriment  washed  out  by  the  rain.  The  linseed  and  rap^ 
;ake  to«;i:ether  averaged  8/.  per  ton  ;  the  cost  of  this  therefore  W>* 
>,s,  lid,  per  head  per  week.  The  attendance  I  put  at  6rf.  p^ 
lonri  -)er  week  ^-^  man  and  a  b'^y,  at  18*.,  managed  in  all  respc<^ 
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r.  id.  per  head  per  week  ;  the  roots  (estimated  at  10^.  per 
n\  Is.  8rf.  Say,  for  the  first  four  weeks  the  cost  was  5^.  per 
Bad  per  week ;  and  for  the  next  thirteen  weeks  6*.  lOd. :  when 
le  animals  were  sold.     The  account  stands  thus : — 

17  Bullocks,  prime  cost £286  17    6 

Feeding  4  weeks,  at  5« £17    0    0 

„      13     „       at  ^.  lOd.       76     1     0 


93     1     0 

£379  18    6 
\ey  were  sold  for  386/.  10s. 

The  credit  balance  of  6/.  11*.  6d.  would  be  absorbed  by  the 
Qgine-power  in  cutting  the  chaff;  and  the  manure  represents 
lie  straw  cut  for  litter. 

The  result,  I  think,  shows  that  bullocks  maybe  fatted,  in  a  reason- 
ble  time,  at  a  less  cost,  and  with  a  much  less  quantity  of  roots 
mn  are  usually  given,  by  the  mode  of  feeding  adopted,  without 
dual  loss.  I  may  observe,  too,  in  reference  to  this  particular 
ise,  that,  though  beef  during  the  year  1853  bore  a  good  price, 
•an  stock  commanded  a  much  higher  proportional  price  in  the 
larket. 

Cirencester^  Aug,  9,  1854. 


Xl. —  On  the  Influence  of  Lime  on' the  ^^  Absorptive  Properties'^ 
of  Soils.     By  John  Thomas  Way. 

HERE  is  in  agriculture  probably  no  one  practice  that  is  more 
^neral,  or  of  which  the  beneficial  effects  are  more  clearly  estab- 
shed,  than  that  of  the  application  of  lime  to  the  land.  In  almost 
i^ery  county  and  to  almost  every  variety  of  soil,  lime  is  applied 
ith  greater  or  less  success,  and  so  recognized  an  agent  in  the 
ands  of  the  farmer  has  this  substance  become,  that  in  the  leases 
ranted  for  farm  property  it  is  not  unusual  to  insert  a  clause  for 
le  purpose  of  regulating  its  application.  And  yet  who  amongst 
J  can  say  that  he  perfectly  understands  the  mode  in  which  lime 
-ts  ?  Certainly  not  the  agriculturist  himsejf ;  for  although  he 
?es  what  lime  does^  he  cannot  explain  how  it  is  done ;  and  with 
[ual  confidence  I  would  say  that  the  conscientious  chemist  will 
Dt  pretend  to  this  knowledge.  He  may,  indeed,  suggest  half  a 
:)zen  ways  in  which  lime  affects  vegetation,  but  they  are  only 
lose  which  are  referable  to  the  known  general  properties  of  the 
kaline  earth.  Lime  sweetens  the  soil  by  neutralizing  any  acid 
laracter  that  it  may  possess ;  it  assists  the  decomposition  of 
lert  organic  matters,  and  therefore  increases  the  supply  of 
Jgetable   food  to  plants.      For  both  these  reasons  it  is  a  very 
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valuable  addition  to  peaty  soils.  Lime  decomposes  the  rexaaiDi 
of  ancient  rocks,  containing  potash,  soda,  magnesia,  &c.,  occuning 
in  most  soils  ;  it  at  the  same  time  liberates  silica  from  these  locki. 
It  is  consequently  a  means  of  the  supply  of  most  important 
mineral  food  for  vegetation.  Lastly,  lime  is 'one  of  the  nib- 
stances  found  uniformly  and  in  considerable  quantity  in  the  asha 
of  plants :  it  is  a  necessary  part  of  the  plant*s  structure,  and  if  it 
is  deficient  in  the  soil  its  application  may  be  beneficial  umply 
as  furnishing  a  material  indispensable  to  the  substance  of  a 
plant.  Such  are  some  of  the  explanations  given  in  books  of  the 
action  of  lime  on  soils. 

No  doubt  they  are  good  as  far  as  they  go,  and  any  one  of 
them  would  form  a  substantive  cause  for  results  even  greater 
than  those  which  are  experienced  from  the  use  of  this  powerful 
auxiliary — supposing — that  is  to  say — that  our  experience  on  the 
subject  furnished  only  facts  which  could  be  explained  upon  one 
or  other  of  these  suppositions :  such,  however,  is  hardly  the  ca^ 

No  doubt  lime  does  a  great  deal  oif  good  to  peaty  soils,  but  so  it 
does  to  land  which  is  almost  destitute  of  organic  matter ;  and 
indeed  we  may  go  further,  and  say  that  it  is  made  in  some  cases 
to  supply  a  real  deficiency  of  such  matter,  as  in  the  practice  of 
the  farmers  in  some  parts  of  Wales,  who  will  send  15  miles  for 
a  load  of  lime,  but  despise  the  stable  manure,  which  they  maj 
have  for  the  fetching  within  2  miles  of  their  doors.  This  may 
be  said  to  be  bad  farming  :  very  possibly  it  is  ;  but  it  is,  per- 
haps, justified  by  the  result,  and  we  should  beware,  in  our  transi- 
tion state  from  darkness  to  light,  that  we  do  not  employ  our 
newly-gotten  knowledge  to  judge  and  condemn  a  practice,  in- 
stead of  accepting  that  practice  as  an  addition  to  our  stock  of 
facts  from  which,  patiently  and  by  slow  degrees,  we  may  deduce 
a  philosophical  system.  This  remark  is,  however,  by  the  way, 
and  applies  to  all  reasoning  on  agricultural  subjects ;  but  it  bas 
always  struck  me,  tliat  until  we  have  proved  beyond  all  possi- 
bility of  question  that  it  is  bad,  we  should  entertain  the  greatest 
respect  for  any  local  practice  of  general  adoption,  no  matter  bow 
opposed  it  may  be  to  our  preconceived  notions.  Men  do  not, 
as  a  rule,  blindly  follow  each  other's  lead,  and  it  will  generally 
be  found  that  there  is  at  bottom  some  good  reason  for  a  practice 
which  universally,  or  almost  universally,  obtains  in  any  district. 

To  return,  however,  to  lime.  We  find  it  applied  with  success 
equally  on  land  rich  in,  and  nearly  devoid  of,  organic  matters. 
We  find  it  effecting  great  good  in  soils  already  abounding  '^ 
salts  of  lime.*    Here,  therefore,  it  caimot  be  as  a  source  of  limefo^ 

*  On  soils  of  the  London  clay,  in  the  neighbourhood  of  Famhain,  lime  is  ^' 
formly  applied  with  great  success.    This  clay  when  examined  is  found  to  <  '^" 
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cture  of  the  plant  that  it  operates.  The  other  explana- 
atmely,  that  lime  acts  in  liberating  alkaline  bases  from  the 
of  ancient  rocks  of  the  granitic  type  existing  in  soils — 
comprehensible,  and  is  so  far  logical  that  it  applies  to  a 
ich  larger  variety  of  cases  than  either  of  the  others.  All 
>ntain,  in  some  form  or  other,  compounds  of  potash,  soda, 
^esia,  the  origin  of  which  must  be  traced  to  the  granitic 
altic  rocks  from  which  the  clays  have  been  formed,  and 
mtity  of  these  alkalies  is  sometimes  very  considerable, 
h  all  appearance  of  the  source  from  which  they  come  is 
From  such  compounds  lime  would  evidently  set  free 
idual  manner  the  alkaline  bases,  and  so  far  its  applica- 
»uld  be  equivalent  to  applying  the  alkaline  substances 
ves.  But  even  then  we  have  to  ask  ourselves  whether  a 
to  the  soil  of  the  alkaline  bases  which  lime  is  supposed 
ate  would  have  the  same  effect  as  lime  has  ?     It  is  very 

I  whether  it  would,  and  this  is  at  once  a  weak  point  in 
ory.     In  consideHng  this  great  agricultural  question  of 

of  lime,  I  have  always  thought  that  we  wanted  some 
>f  more  universal  application  to  account  for  the  effects 
follow  its  application— some  cause  which  would  account 
nfluencc  on  soils  of  dfllerent  character ;  for  where  lime  is 
isly   applied   it  rarely  fails  of  doing  good,  the  case  of 

II  which  it  does  not  benefit  being  the  exception  rather 
3  rule. 

B  course  of  my  experiments  on  the  absorption  by  soils  of 
t  substances  contained  in  manure,  I  found  that  lime  was 

of  playing  a  very  important  part  in  these  phenomena.  I 
»rtly  recapitulate  a  few  of  these  results,  in  order  that  the 
nay  be  in  a  position  to  understand  how  the  action  of  lime 
»cted  with  them.     Soils  were  found  to  possess,  in  a  greater 

degree,  the   power  of  removing  from  solution  in  water 

animal  and  vegetable  substances,  but  still  more  the 
*  bases,  ammonia  and  potash,  and  the  earths,  magnesia 
le.  These  bases  the  soils  were  capable  of  separating 
eir  salts,  and  retaining  more  or  less,  in  spite  of  the  action 
r.  It  was  afterwards  discovered  that  a  certain  class  of 
.1  double  alkaline  silicates  had  a  similar  power,  and  for 

reasons  it  was  concluded  that  it  was  to  the  presence  of 
5  of  these  double  silicates  that  soils  owed  the  power  in 
n. 

ks  further  observed  that  an  ordinary  soil  had  the  power  of 
tig  from  the  air  and  incorporating  with  itself  gaseous  car- 

*able  per-centage  of  carbonate  of  lime  in  the  state  of  fragments  of  chalk. 
uUt  clay  also/  which  contains  a  very  notable  quantity  of  gypsum,  lime 
beneficially. 
XV.  2  K 
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1x>nate  of  ammonia  contained  in  the  atmosphere  with  whidi  tbe 
soil  was  in  contact,  and,  as  in  the  previous  case,  the  actioQ  wu 
referred  to  the  presence  of  one  or  other  of  these  double  silicates 
in  the  soil.  But  an  essential  difference  here  presented  itielL 
Ammonia  could  be  removed  by  soils  from  solution  in  water,  b 
virtue  of  their  containing  either  the  double  lime  or  doaUe  sodi 
silicate— the  two  substances  of  the  class  supposed  to  be  moit 
usually  present;  whereas  it  was  found  that  the  lime-ialt 
alone  was  capable  of  removing  ammonia  from  its  atmospheiic 
solvent*  In  several  soils  that  I  examined,  a  good  deal  of  tbe 
double  silicate  of  soda  was  present,  and  it  seemed  probable  tint 
its  conversion  into  the  corresponding  lime-salt  would  put  the  sml 
into  a  better  condition  for  absorbing  ammonia  from  the  atmoi* 
phere.  Now,  as  the  natural  fertility  of  soils  is  evidently,  ia 
some  very  distinct  way,  connected  with  this  absorption  of  atmoi- 
pheric  ammonia,  it  will  at  once  be  seen  that  a  very  important 
part  would  thus  be  found  for  lime  to  play  in  enabling  the  soil 
in  a  given  time  to  absorb  a  large  amoOnt  of  the  valuable  alkali. 
In  this  view  the  application  of  lime  would,  in  fact,  be  indirectly 
a  manuring  with  ammonia.  With  the  wish  of  ascertaining  how 
far  this  supposition  was  correct,  I  commenced  the  series  of 
experiments  Avhich  I  am  now  aboA  to  describe.  The  results  do 
not  indeed  altogether  bear  out  the  expectations  with  which  they 
were  undertaken,  but  they  are  of  much  interest:  in  the  fint 
place,  as  exhibiting  the  w<mderful  extent  to  which  a  soil  is 
capable  of  storing  up  for  the  use  of  plants  the  gaseous  ammonia 
of  the  air ;  and  secondly,  in  sup^sting  an  explanation  of  the 
action  of  lime  very  different,  it  is  true,  from  that  which  led  to 
the  experiments,  but  still  most  worthy  of  consideration. 

This  subject  is,  however,  very  far  from  being  exhausted,  and 
the  results  that  have  been  obtained  are  only  an  instalment  of 
what  we  may  hope  to  arrive  at  by  a  further  prosecution  of  the 
same  line  of  research. 

Most  of  the  soils  used  in  these  experiments  were  selected 
from  the  land  of  Mr.  Paine,  at  Farnham.  It  is  obviously  unim- 
portant, in  the  outset  of  a  research  of  this  kind,  what  particolar 
kind  of  soil  is  operated  upon.  The  motive  in  the  selection  was 
the  facility  offered  by  the  active  interest  which  Mr.  Faine  i* 
known  to  take  in  such  subjects,  and  his  anxiety  to  forward  them 

*  I  gave  at  the  time  a  chemical  explanation  of  this  circumstance.  Whendoabls 
silicate  of  lime  and  alumina  comes  in  contact  with  carbonate  of  ammoBiai  car- 
honatc  of  lime  aitd  the  double  ammonia  salt  are  produced,  and  these  are  OOV' 
patible  with  each  other.  Carbonate  of  soda,  however,  which  would  be  wodaccd 
in  the  other  case,  has  actually  the  power  of  decomposing  double  silicate  ofalaauBa 
and  ammonia,  which  it  does  in  consequence  of  the  solubility  of  carbonate  of  soda 
ntid  the  volatility  of  carbonate  of  amniouia.  The  soda  Plicate  caniioc,  therefbffr 
take  ammonia  from  carbonate  of  ammonia. 
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assistance  which  he  can  give.  Altogether  some  ten  or 
samples  of  soil  were  collected,  but  only  five  or  six  have 
been  subjected  to  examination.  The  soils  were  very 
J  collected,  in  April,  1852,  in  quantities  of  about  1  cwt. 
The  following  is  the  account  of  them,  with  the  remarks 
Paine : — 

1.  Surface  soil  from  loam  of  the  tertiary  drift,  lying  upon 
which  rests  upon  the  ''  lower  green  sand."  This  soil  is 
le  loam  of  the  very  best  description,  and  suited  to  the 
of  every  agricultural  product. 

2.  From  the  same  spot,  2  feet  below  the  surface. 

3.  From  the  same  spot,  4  feet  below  the  surface,  having 
3  and  more  gravelly  appearance.  Worms  had  penetrated 
idance  in  this  soil  at  the  above  depth,  and  it  is  naturally 
ained. 

4.  Surface  soil  from  the  gault  clay,  being  an  nndrained 
aanaged  meadow. 

3.  Gault  clay,  having  been  exposed  to  the  weather  after 
ig  about  Christmas;  has  had  no  manure  for  at  least 
years. 

5.  From  the  same  spot  2 -feet  deep. 
7.  Ditto,  4  feet  deep. 

15.  To^  soil  of  London  clay,  from  land  between  Famham. 
lildford.  • 

L6»  The  same,  from  li  to  2  feet  below  the  surface. 
17.  Ditto,  3i  feet  deep. 

first  points  to  establish  were  the  quantity  of  lime  to  be 
ed,  and  the  mode  of  treating  the  soils  with  it.  I  was 
3  in  some  respect  of  imitating  the  natural  process  of 
at  least  in  regard  to  the  quantity  of  lime  used.  The 
i  of  different  districts,  and  of  different  farmers  even  in 
le  district,  is  so  various  that  it  is  impossible  to  select  a 
r  which  may  be  said  to  apply  with  correctness :  but  it 
irablc  to  obtain  marked  results,  and  a  full  dose  of  lime 
most  likely  to  give  them. 

bushel  of  lime  has  a  varying  weight,  according  to  the 
of  the  limestone  from  which  it  has  been  made  ;  but 
Ig  that  the  weight  is  three-quarters  of  a  cwt.  (84  lbs.), 
is  a  convenient  number,  we  may  calculate  what  per- 
of  the  soil  a  given  number  of  bushels  will  amount  to. 
ipposing  the  soil  to  be  6  inches  deep  (weighing  600 
c  shall  find  that  300  bushels,  which  weigh  225  cwt., 
at  the  rate  of  between  li  and  2  per  cent.  It  will  be 
hat  in  the  following  experiments  the  quantity  of  lime 
some  cases,  H,  in  others  2  per  cent,  of  the  soil  operated 

2k  2 
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With  regard  to  the  form  in  which  the  lime  should  be  applied 
there  could  be  little  doubt.  In  the  form  of  lime-water,  a  definite 
amount  could  be  added  with  the  greatest  precision,  and  with  a 
certainty  of  perfect  contact  and  action. 

Ttie  plan  followed  was  very  simple.  A  given  weight  of  the 
soil  (in  general  2000  grains, — rather  more  than  \  lb.),  dried, 
finely  powdered,  and  passed  through  a  sieve  of  40  holes  to  the 
inch,  was  digested  in  a  large  glass  bottle  with  28,000  gruDB  (4 
pints)  of  lime-water;  the  strength  of  which  was  previously  aico- 
tained  by  analysis.  The  materials  were  repeatedly  shaken  to- 
gether, and,  after  a  given  time,  a  portion  of  the  clear  liquid  was 
drawn  off  and  examined  for  the  quantity  of  lime  it  contained.  The 
difference  between  this  number  and  that  of  the  original  lime- 
water  was,  of  course,  the  quantity  absorbed  by  the  soiL  The 
first  experiments  were  devoted  to  ascertaining  how  long— for 
the  full  absorption  of  lime  by  the  soil — the  two  should  xemsin  iu 
contact. 

The  following  analyses  show  the  strength  of  the  firit  qoantitj 
of  lime-water : — 

1000  grs.  of  standard  lime-water  precipitated  by  oxalate  of 
ammonia,  and  the  precipitate  burnt  in  the  usual  way,  gave— - 

Gra.  Gra. 

First  Analysis — Carbonate  ^lime  1*74  equal  to  0*974  lime. 


Second     „  „  1*86       „         1-020 

Third       „  „  1*80       „         1*008 


The   mean   of  the    three  experiments  indicates  0*997  (very 
nearly  1  grain)  of  lime  in  each  1000  grs.  of  solution. 

Experiment  Ho.  L 

Soil  No.  4    2,000  gn. 

Lime-water 28,000  „ 

The  liquid  was  examined  after  1  hour's  digestion. 

First  Analysis — 

1500  grs.  liquid  gave  0*90  grs.  of  carbonate  of  lime,  equal  to  0*386 
lime  in  1000  grs.  liquid. 

Second  Analysis — 

1200  grs.  liquid  gave  0*72  carbonate  of  lime,  or  'SSG  lime  in  1000  grs. 
liquid. 

l^iiese  results  are  identical.  We  obtain  the  numbers  representing 
the  quantity  of  lime  absorbed  by  a  given  weight  of  soil  in  th^ 
following  manner : — 
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28,000  grs.  of  the  original  lime-water,  containing 

0*997  grs.  lime  in  each  1000  grs.,  will  contain 

altogether 27*916  gr«.  lime. 

28^0  grs.  of  the  resulting  lime-water,  containing 

in   each    1000  grs.   0*336  lime,   will   contain 

altogetlier.. 9*498         „ 

Making  the  quantity  of  lime  absorbed 

by  2000  grs.  of  soil 18*508  grs. 

Equal  to  an  absorption  of  9*254  grs.  of  lime  by  1000  grs.  of  soil. 


Ezpflriment  Ho.  8. 

V  second  quantity  of  the   same  lime-water  drawn  off  after 
ours'  digestion. 

irst  Analysis — 

Carbonate  of  Lime.  lime. 

1500  grs.  gave      ..    ..   0*74        equal  to        0-276  in  1000  grs. 

econd  Analysis — 

1500  grs.  gave      ..    ..   0*74  „  0283         „ 

Mean  of  two  Experiments  shows  *2795  lime  in  1000  grs.  liquid,  equal 
to  7*826  in  28,000. 

Lime  in  28,000 grs.  original  lime-water 27*916  grs. 

Ditto  in  the  liquid  after  2  hours'  digestion  with  the  soil       7  *  826  „ 

Absorption  by  2000  grs 20*  090 

Equal  to  10*045  grs.  lime  absorbed  by  1000  grs.  soil. 

Experiment  Ko.  3. 

^  third  quantity  drawn  off  after  24  hours'  digestion. 

irst  Analysis — 

Carbonate  of  Lime.  Lime. 

1500  grs.  liquid  gave 0*70         equalto        0*261  in  1000. 

econd  Analvsis — 

1500  grs. '       „  0*80  „  0-299  in  1000. 

Mean  of  two  Analyses *280      „ 

Equal  to  7*840  in  28,000  grs. 

Lime  in  28,000  grs.  original  lime-water      "..    ..     27*916 

Ditto  after  24  hours' digestion  with  the  soil      7*840 

Absorption  by  2000  grs 20  076 

Or  10  038  by  1000  grs. 

Experiment  ITo.  4. 

V  fourth  quantity  draAvn  off  after  48  hours'  digestion, 

irst  Analysis — 

C  irbonate  of  Lime.  Lime. 

1500  grs.  gave    0*G5        equalto        0*243  in  1000  gr«. 
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Second  Analysis — 

CarboDftte  of  Ume.  Line. 

1500gn.  gave 0*64       equal  to        0*240  in  1000 gn. 

Mean  of  the  two  A  nalyses 0  *  241 5      „ 

Equal  to  G*762  m.  lime  in  28,000  gra.  liquid. 

Lime  in  28,000  grs.  original  lime-water     97*916 

Ditto  after  48  hours'  digestion  with  the  soil    6*762 

Absorption  by  2000  gT8.  soil 81*164 

Or  10*577  by  1000  grs.  of  the  soil. 

It  thus  seems  that  at  four  different  periods  the   soil  has  remored 
from  solution — 

In  1  hour  9*254  lime  by  1000  grt.  soil. 

In  2  hours  10*046  „ 

In24    „  10*038  „ 

In  48.  „  10-577  „ 

The  determination  of  the  lime  in  the  case  of  the  24  bou» 
fligestion  is  not  very  satisfactory,  inasmuch  as  the  Analyses  did 
not  very  well  agree — a  circumstance  which  was  learnt  too  late 
.  for  a  remedy.  It  may  fairly  be  assumed  that  the  number  is  pro- 
perly intermediate  between  those  above  and  belo^  it,  and  we 
have  consequently,  in  the  case  of  this  soil,  a  progressive  absorp- 
tion of  lime  due  to  a  longer  digestion  of  the  soil  in  the  lime- 
water  ;  still  the  amount  of  difference  is  not  great,  inasmncb  as, 
after  48  hours,  the  extra  quantity  of  lime  absorbed  is  only  l-Sth 
of  that  absorbed  within  the  first  hour. 
We  will  now  pass  on  to  the  other  soils. 

Soil  No.  15— Top  soil  of  the  London  Clay— 
28,000  grs.  lime-water. 
2,000  grs.  soil. 

Experiment  Ko.  6. 
A  quantity  dra^vn  off  after  1  hour's  digestion. 
First  Analysis — 

Carbonate  of  Lime. 
1500  grs.  gave 1*63        equal  to        0*608  linio  in  1000. 

Second  Analysis — 

1500  grs.    „       1C5  „  0-616  „ 

Mean  of  the  two  Analyses 0*612  „ 

Yj\\i\i\  to  17-136  in  28,000  grs.  of  liquid. 

Lime  in  the  originul  28,000  grs.  lime-water 27*916 

Ditto  after  1  hour*s  digestion  with  the  soil     .. 17*186 


Absorption  hy  2000  grs.  soil      10*780 

Or  an  absorption  of  5.39b  by  1000  grs.  soil. 

£xpeniiL0iit  lfo«  6. 
A  second  quantity  drawn  off  after  2  liours-  digestion. 
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Carbonate  of  Lime. 
1500  grs.  gave    1*66        oqual  to        0*616  lime  in  1000 

3Cond  Analysis — 
1600  grs.    „       ..    ..    .•.    1*64  „  0-619        „ 

Mean  of  the  two  Analyses 0*6175      ,, 

Equal  to  17*290  in  2S,000  grs.  liquid. 

Lime  in  28,000  grs.  original  lime-water 27*916 

Ditto  after  2  hours' digestion  with  the  soil 17*290 

Absorption  of  2000  grs.  soil 10*626 

Or  an  absorption  of  5*313  by  1000  grs. 

Ezperimdnt  If  o.  7. 

^  tliinl  quantity  drawn  off  after  24  hours'  digestion. 

irst  Analysis — 

Carbonate  of  Lime. 

1  -63        equal  to        0*608  lime  in  1000. 

ccond  Analysis — 

1-64  „  0-616         „ 

Mean  of  the  two  Experiments   ..    0*612        „ 

Equal  to  17  •  136  iQ  28,000  grs.  liquid. 

Lime  in  the  original  28,000  grs.  lime  water 27*916 

Ditto  after  24  hours' digestion  with  the  soil 17*136 

Absorption  by  2000  grs.  soil       10*780 

Or  an  absorption  of  5*390  by  1000  grs.  soil. 

n  the  case  of  this  soil  it  would  appear  that  a  prolonged  diges- 
1  with  lime-water  has  no  kind  of  effect  upon  the  ampunt  of 
e  removed  from  solution — the  solution  examined  after  24 
irs'  digestion  gives  precisely  the  same  results  as  when  the 
tact  of  the  materials  has  only  lasted  1  hour.  That  the  second 
peri  men  t  does  not  give  the  same  result  is  obviously  due  to 
)r  of  analysis,  and  when  we  find  that  one-hundredth  of  a  grain 
he  weigliingis  enough  to  account  for  the  difference,  we  cannot 
surprised  tliat  it  should  occur.  We  must  conclude  then  that 
the  case  of  the  soil  No.  15,  it  is  immaterial  whether  it  is  left 
ligest  with  the  lime-water  for  1  hour  or  24— the  result  is  the 
ic  in  cither  case.  It  will  be  observed  that  the  absorption  by 
;,  the  top  soil  of  the  London  clay,  is  on  the  average  of  the 
analyses  now  given  only  5*  364  grs.  of  lime  for  every  1000  grs. 
;oil,  whereas  in  the  case  of  the  soil  No.  4,  which  is  the  surface- 

of  the  gault  clay,  the  full  absorption  was  10*  577  grs.  by 
>0  ps.  of  soil,  or  as  nearly  as  possible  double  the  quantity. 
Is  circumstance  is,  however,  in  great  part  accounted  for  by  the 
:  that  the  soil  No.  4  contains  a  good  deal  of  sand  and  small 
»l)les  which  cannot,  of  course,  take  part  in  the  absorption  and 
linish  in  exact  relation  to  the  quantity  the  effective  force  of  the 

in  this  respect — it  became  necessary,  therefore,  to  determine 
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the  quantity  of  the  sand,  &c.,  which  was  clone  in  the  ii^nal  war  bv 
washing  the  soil  till  all  the  day  had  been  separated  feom  tlie 
heavier  portions. 

Eiptrimsnt  Vo.  8.  • 
First  Analysis — 

5000  ers.  tioil  boiled  for  half  an  hour  with  water  and 
wasiied  by  subsidence  and  dccantotion,  gave  of 
sand    2520  grs.  equal  to  50-40  percent 

Second  Analysis — 


5000  grs.    treated    in    the    same    way,    gave    of 
sand 2*370  grs.  equal  to  47*40 


f» 


Mean  of  the  two  Experiments,  gives  sand 48*90 

This  soil  was  also  examined  for  carbonate  of  lime,  of  which  it 
contained  2'  98  per  cent. 

The  following  results  were  obtained  with  the  soil  No.  16  of  the 
London  clay,  similar  to  No.  15,  but  taken  at  a  depth  of  fron* 
18  inches  to  2  feet  below  the  surface  : — 

Experiment  Vo.  9. 

Soil  No.  16     2,000  grs. 

Lime-water    ..    .•.    ..  28,000    „ 

After   1  hour's  digestion  the  liquid  was  examined  with  the  fol- 
lowing results : — 

First  Analysis-^ 

Carbonate  cf  Lime. 

1500  grs.  gave 1*30        equal  to        0*485  Hme  in  1000. 

Second  Analysis — 

1500  grs.    „      U-32  „  0*492        „ 

Mean  of  the  two  Analyses       ..    ..   0'4885       „ 
Or  13  678  in -28,000  grs. 

lime  in  28,000  grs.  oF original  lime-water      27*916 

Ditto  after  1  hour's  digestion  with  the  soil      13*678 

Absorption  by  2000  grs.  soil l4*288 

Or  an  absorption  of  7  •  1 19  by  1000  grs. 

Szperiment  K o.  10. 
The  same  soil  and  lime-water — a  second   portion  drawn  ^" 
ifter  48  hours'  digestion. 

"^irst  Analysis- 
Carbonate  of  Lime. 
500  grs.  gave 1  '23        equal  to        0*460  line  in  1000. 

'  ;Cond  Analysis — 

'''H)grs.    , 1-20              „               0-460  „ 

Mean  of  the  two  Analyses 0*455  „ 

^iine  in  28,000  grs.  of  original  linie-wnter      27*916 

O'tM'*  afte    18  ho'»rs' digpsiion  "ith  *he  soil     12*740 

'f     wpuoi.  oy  ^jOo  diis..  soil 15"176 
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Here  again  it  will  be  seen  that  a  prolonged  digestion  of  the  soil 
with  the  lime-water  leads  to  a  larger  absorption  of  the  lime, 
BLlthough  the  extra  quantity  is  by  no  means  great. 

To  determine  the  proportion  of  sand,  &c.  in  this  soil,  it  was 
treated  as  in  the  previous  case,  with  boiling- water  till  all  the  clay 
was  washed  away. 

First  Analysis  for  sand,  &c,  in  soil  No.  16 — 

4000  grs.  soil  gave        880  grs.  sand        equal  to        22*0  per  cent. 

Second  Analysis — 
4000  grs.       „              875  grs.    „               „  21*9      „ 

Mean  of  the  two  results 21*95     „ 

The  soil  contained  no  carbonate  of  lime.  It  was  thought  desir- 
able to  repeat  some  of  these  experiments  with  a  stronger  solution 
of  lime-water;  accordingly  a  fresh  quantity  was  prepared  and 
submitted  to  analysis.     The  following  were  the  results  : — 

First  Analysis — 

Carbonate  of  Lime.  IJme. 

1000  grs.  lime-water  gave 2*60        equal  to        1'456 

Second  Analysis — 

lOOOgrs.  „  2-55  „  l-445i 

Mean  of  the  two  Analyses     1*449 

The  new  quantity  of  lime-water  therefore  contained  1*  449  lime 
in  1000  grs.,  and  was  consequently  nearly  one-half  stronger  than 
that  previously  used. 

The  following  experiment  was  made  with  this  solution  and  the 
soil  No.  16  : — 

Ezperiment  If o.  11. 

Soil  No.  16 2,000  pre. 

Stronger  solution  oi  lime-water      28,000   „ 

The  soil  and  the  lime-water  were  digested  together  for  24  hours. 

First  Analysis — 

Carbonate  of  Lime. 
1600  grs.  gave     2*03        equal  to        0*756  in  1000. 

Second  Analysis — 

1600  grs.    , 2-00  „  0*746       „ 

Mean  of  the  two  Analyses 0*751      „ 

Or  21  -028  grs.  in  28,000  grs. 
The  lime  in  the  lime-water  previous  to  experiment  at 

1-449  in  1000  was 40' 572  grs. 

Ditto  after  digestion  with  the  soil     21*028    „ 

Absorption  by  2000  grs.  soil     19*544    „ 

Or  an  absorption  of  9 '772  by  1000  grs. 

It  thus  appears  that  from  the  stronger  lime-water  a  greater  quan- 
tity of  lime  is  separated  by  the  soil  than  when  the  proportion  of 
alkali  is  less — for  we  have  • 
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«tent  attempting  to  explain  this  circumstance,  I  pass  on  to 
:peiiments  that  were  made  with  other  soils. 

S^Mrimt&t  Vo.  14. 

Soil  No.  17 2,000  grs. 

Lime-water  (1-449)..    ..  28,000     „ 

A  portion  drawn  off  after  1  hour's  digestion. 
Jurst  Analysis— 

CarboDfete  of  Lime. 

1500  grs gave  1-99   ..    ..   equal  to  0*743  lime  in  1000  grs. 

Second  Analysis — 

1500  grs.    .•    ..     „     2-02   ..    ..  „       0-753  „ 

Mean  of  the  two  Analyses..    ..   0-748  „ 

Equal  to  20*944  grs.  in  28,000  grs. 

The  lime  in  the  lime-water  previous  to  the  experiment 

at  1-449  in  1000,  was 40-572 

Ditto  after  1  hour's  digestion  with  the  soil     20-944 

Absorption  by  2000  grs.  soil     19-G28 

Or  an  absorption  of  9 '81 2  by  1000  grs. 

Experiment  If  o.  15. 
A  second  portion  drawn  off  after  24  hours'  digestion. 

First  Analysis — 

Carbonate  of  Lime. 

1500  grs gave  1-84 equal  to  0-700  lime  in  1000 

Second  Analysis — 

♦l500grs.  '..    ..    gave  1   85    ..    ....         „         0-701         „ 

Moan  of  the  tvvo  Experiments    ..      0*7005         ,, 
Or  19-614  m  28,000  grs. 

The  lime  in  the  lime-water  before  experiment 

was       ' 40-572 

Ditto  after  24  hours*  digestion 19-614 

Absorption  by  2000  grs 20-958 

Or  10-479  by  1000. 

It  is  probably  unnecessary  to  quote  any  more  of  the  same  kind 
f  experiments  ;  they  all  go  to  show  the  same  thing,  namely,  that 
though  the  greater  part  of  the  absorption  of  lime,  that  is  to 
.y,  its  union  witli  the  soil,  takes  place  at  once,  a  certain  action 
ill  goes  on  for  some  time  afterwards,  although  in  a  decreasing 
te.  it  is  probable  that  the  second  peculiarity  exhibited  by 
ese  experiments,  namely,  that  the  stronger  the  lime-water  the 
■eater  is  the  amount  taken  up  by  the  soil,  is  closely  connected 
ith  the  first-named  circumstance ;  since,  as  lime  was  withdrawn 
e  solution*would  continue  to  get  weaker,  and  the  action  would 
»come  correspondingly  slow  ;  but  the  stronger  the  lime-water 

the  first  instance  the  more  it  would  vield  to  the  soil  before  it 
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With  lime-water  containing  *997  grt.  lime  in  1000,  an 
absorption  of 7*588gn. 

With  hinc-water  containing  1*449  gn.  lime  in  1000  gn., 
an  absorption  of        9*772,, 

To  ascertain  whether  this  rule  held  good  throughout,  an  expenr 
ment  was  made  with  much  more  dilute  lime-water. 

EzparinMBt  ITo.  ISt 
Soil  No.  16,  1000  grs. 
Lime-water  (of  *997  in  1000)  14,000  grs.,  dilated  with  Its 

weight  of  distilled  water,  the  mixture  would  therefore 

0*4985  lime  in  1000  grs. 

First  Analysis —  • 

CarlxMiate  of  Ume. 
1500  gra.  gave 0''75        equal  to        0*380  lime  in  1000. 

Second  Analysis — 

15fx)grs.    „       0*77  „  0-287        „ 

Mean  of  the  two  Experiments  ..    ..  0*284        „ 
Or  7-952  m  28,000  grs. 

The  lime  in  28,000  grs.  lime-water  previous  to  experiment 

at  0*4985,  was 18*95« 

Ditto  after  the  experiment      7*962 

6-006 
Which  is  the  al)sorption  by  1000  gra. 

A  further  experiment  was  made  on  this  subject. 

Experiment  If  o.  18. 

500  grs.  of  soil,  No.  16,  |vas  digested  with  14,000  grs.  of  lime-water 
containing  1*449  grs.  in  1000 — the  digestion  was  continued  as 
before  for  24  hours. 

First  Analysis — 

Carbonate  of  Lime. 

1500  grs gave  2-54 equal  to  0*904  lime  in  1000 

Second  Analysis — 

1500  grs. '..    ..   gave  2-55 „        0-905        „ 

Mean  of  the  two  Experiments   ..     0*9045        „ 
Orl2*G63in  14,000  grs. 

The  14,000  grs.  of  lime-water  employed  contained     ..    20-286  lime 
The  liquid  afterwards  conUined     12*663    „ 

Absorbed  by  500  grs.  of  soil 7*628    „ 

Or  an  absorption  by  1000  grs.  of  aoil  of         15-246    „ 

Here,  then,  we  have  the  quantity  of  lime  absorbed  by  the 
same  soil  in  one  case,  6*006  in  1000,  and  in  another  as  mudi  M 
15*246  by  the  same  quantity ;  and,  to  all  appearance,  this  £t- 
similarity  is  entirely  due  to  the  different  relations  in  the  qaaiitity 
of  lime  and  of  soil,  the  soil  appearing  to  unite  with  the  lime  in 
greater  quantit]^  the  more  that  is  presented  to  it.     Withoat  at 
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it  attempting  to  explain  this  circumstance,  I  pass  on  to 
iments  that  were  made  with  other  soils. 

EzparioMnt  Vo.  14. 

Soil  No.  17 2,000  grs. 

Lime-water  (!•  449)..    ..  28,000     „ 

portion  drawn  off  after  1  hour's  digestion, 
t  Analysis— 

CarboDfete  of  Lime. 

►OOgre gave  1-99   ..    ..   equal  to  0*743  lime  in  1000  grs. 

nd  Analysis — 

iOOgrs.    .•    ..      „     2-02    ..    ..  „        0-763  „ 

Mean  of  the  two  Analyses..    ..  0*748  „ 

Equal  to  20*944  grs.  in  28,000  grs. 

be  lime  in  the  lime-water  previous  to  the  experiment 

at  1-449  in  1000,  was 40*572 

itto  after  1  hour's  digestion  with  the  soil     20*944 

Absorption  by  2000  grs.  soil     19*028 

Or  an  absorption  of  9*812  by  1000  grs. 

Experiment  If  o.  15. 
econd  portion  drawn  off  after  24  hours'  digestion. 

;  Analysis — 

Carbonate  of  Lime. 

00  grs gave  1-84 equal  to  0*700  lime  in  1000 

nd  Analysis — 

OOgrs.  '..    ..    gave  1  85 „         0*701         „ 

Mean  of  the  tvvo  Experiments    ..     0*7005         „ 
Or  19*614  m  28,000  grs. 

10  lime  in  the  lime-water  before  experiment 

was 40*572 

itto  after  24  hours*  digestion 19*614 

Absorption  by  2000  grs 20*958 

Or  10-479  by  1000. 

s  probably  unnecessary  to  quote  any  more  of  the  same  kind 
»eriments  ;  they  all  go  to  show  the  same  thing,  namely,  that 
igh  the  greater  part  of  the  absorption  of  lime,  that  is  to 
ts  union  with  the  soil,  takes  place  at  once,  a  certain  action 
oes  on  for  some  time  afterwards,  although  in  a  decreasing 

it  is  probable  that  the  second  peculiarity  exhibited  by 
experiments,  namely,  that  the  stronger  the  lime-water  the 
r  is  the  amount  taken  up  by  the  soil,  is  closely  connected 
he  first-named  circumstance ;  since,  as  lime  was  withdrawn 
lution*would  continue  to  get  weaker,  and  the  action  would 
le  correspondingly  slow ;  but  the  stronger  the  lime-water 

first  instance  the  more  it  would  yield  to  the  soil  before  it 
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came  to  a  state  of  dilution,  involving  a  comparatively  slov 
absorption.  Indeed  the  difficulty  of  removing  the  last  portion 
of  lime  was  so  great,  that  I  devised  an  experiment  to  see  whether 
that  point  was  ever  reached, — whether  the  entire  causticity  of 
lime-water  could  be  removed  by  any  quantity  of  soil. 

Xzperimeat  Vo.  16. 

3000  grains  of  the  soil  No.  16  were  digested  with  10,000 
grains  of  lime-water  (1*449),  and  the  mixture  was  left  to  digest, 
with  continual  agitation,  for  1  hour ;  at  the  end  of  that  time  it 
still  contained  caustic  lime.  An  addition  of  840igrains  of  nil 
was  now  made ;  the  liquid  still  remained  caustic.  A  further 
addition  of  1000  grains  of  soil  was  now  made,  and  the  liqud 
when  tested  was  found  to  be  free  from  caustic  lime.  It  appein, 
therefore,  that  the  causticity  of  lime  can  be  entirely  neutialixed 
by  a  soil,  if  sufficient  of  the  latter  is  employed.  In  this  case  it 
required  altogether  4840  grains  of  soil  to  remove,  within  » 
moderate  time,  14  49  grains  of  lime  contained  in  10,000  grain* 
of  lime-water ;  so  that  each  1000  grains  of  soil  combined  only 
with  about  3  grains  of  lime,  whereas  from  the  same  solution 
when  in  excess  we  have  seen  1000  grains  of  the  same  soil  to 
absorb  as  much  as  15  p:rains  of  lime,  or  five  times  as  much.  It 
appears  very  much  as  if  this  was  only  a  question  of  time,  and 
that  soils  would  ultimately  take  up  the  same  quantity  of  lime, 
whether  from  a  weak  or  a  strong  solution.  ^ 

The  fact  may,  however,  have  in  some  cases  a  practical  bearing 
of  considerable  importance,  as  an  excessive  dressing  with  lime 
would  be  very  long  before  it  lost  its  causticity  in  the  soil,  and, 
for  aught  we  know,  until  this  point  is  reached,  the  water  in 
the  soil  being  continually  charged  with  lime  in  the  caustic  state, 
a  soil  may  be  totally  unfit  for  the  production  of  crops.  In  thi» 
circumstance  we  may  by  possibility,  therefore,  find  an  explana- 
tion of  the  well-establisiied  fact,  that  an  excessive  dose  of  lime 
'loes,  on  some  soils,  produce  serious  and  lasting  mischief.  I 
iMcrely,  however,  throw  this  out  as  a  suggestion,  without  attach- 
ng  too  much  weight  to  it.  The  main  object  of  these  lime 
experiments  was  not  so  much  to  determine  the  quantity  of  the 
'Ikali  which  the  different  soils  would  take  up  as  to  aacertain 
ifhat  influence  it  would  have  on  their  power  of  absorbing 
••Timonia. 

^  have  already  stated  that  it  was  supposed  that  lime,  by  con- 
t;A  cing  double  silicates  of  soda,  which  were  themselves  unable  to 
'bsorb  ammonia  from  the  air,  into  corresponding  salts  of  lime 

^\nh  ••♦nmgly  possess  that  power,  might  put  the  soil  in  a  better 
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f  experiment  it  was  necessary  to  determine  the  quantity  of 
nmonia  in  the  soils  in  three  conditions  : 

IsH  In  the  natural  state  of  the  soil. 

2nd.  After  being  exposed  to  ammoniacal  vapours. 

3rd.  After  being  first  digested  with  lime-water,  and  then 
cposed  to  ammoniacal  vapours. 

To  these  three  sets  of  examinations  it  seemed  interesting  to 
Id  a  fourth,  namely — 

4th.  The  quantity  of  ammonia  left  in  the  soil  after  liming, 
hich  process  should  have  the  effect  of  liberating  it ;  at  all  events 
I  part. 

The  operation  of  liming  the  soil  has  been  already  sufficiently 
5scribed.  In  preparing  the  soils  lime-water  was  digested  with 
lem  in  such  relation  that 'the  lime  should  represent,  as  nearly  as 
light  be,  2  per  cent,  of  the  soil. 

After  standing  for  48  hours  the  clear  liquid  was  drawn  off,  the 
»il  was  thrown  on  a  filter,  and  repeatedly  washed  with  distilled 
ater  to  remove  the  excess  of  lime-water,  the  washing  being  con- 
Qued  until  the  water  coming  away  gave  no  trace  of  alkalinity, 
he  soil  was  then  dried  and  preserved  for  further  experiment. 

The  exposure  to  ammoniacal  vapour  was  effected  as  follows : 
-The  soil  was  spread  in  a  very  thin  layer  on  a  sheet  of  paper 
;  the  bottom  of  a  large  cupboard ;  in  this  cupboard  a  small  open 
[sh,  containing  water  and  lumps  of  carbonate  of  ammonia,  was 
»pt  heated  by  means  of  a  little  gas  flame.  Sufficient  air  was 
Imitted  to  cause  a  gentle  circulation.  The  result  of  this  arrange- 
lent  was  that  the  cupboard  was  filled  with  a  moist  atmosphere 
msiderably  charged  with  carbonate  of  ammonia^ 

The  soils  were  here  exposed  to  the  ammoniacal  fumes  for 
(veral  hours  in  circumstances  very  favourable  to  its  absorption, 
/'hen  the  process  was  considered  sufficiently  complete  the  soils 
ere  removed,  and  exposed  for  24  hours  to  the  open  air,  to  dis- 
pate  all  ammoniacal  vapour  which  might  be  mechanically 
stained  amongst  their  particles.  From  smelling  of  ammonia 
retty  strongly  when  they  were  first  removed,  they  came  after- 
ards  to  show  no  signs  of  its  presence  in  a  free  or  volatile  state. 

0  ascertain  the  quantity  of  ammonia  present  in  the  soil,  both 
efore  and  after  these  different  operations,  the  soils  were  distilled 

1  a  chloride  of  calcium  bath,  with  a  mixture  of  caustic  soda  and 
owdered  lime  ;  and  the  ammonia  being  received  in  a  vessel  con- 
ining  hydrochloric  acid,  was  afterwards  converted  into  the  well 
nown  platinum  salt,  and  so  determined.  It  is  perhaps  hardly 
ecessary,  in  an  agricultural  periodical,  to  give  the  details  of 
lese  experiments,  but  as  they  do  not  take  up  much  space,  and 
ill  remain  unrecordetl  if  not  now  published,  it  may  be  as  well 
)  give  them. 


506  Tht  Influence  of  Lime  on  the 

As  I  before  said,  the  whole  series  of  soils  collected  bus  not,  bj 
a  good  deal,  been  thus  examined  : — 

Soil  No.  15.  * 

Ezperixoe&t  Vo.  17. 

Ammonia  in  the  soil  in  its  natural  state. 

First  Analysis 


Platinum  Salt. 
1000  grs.  of  soil  distilled  with 
caustic  soda  and  lime,  gave  3*73  grs.    ..  equal  to    0*986 

•    Second  Analysis — 

1000  grs.  of  soil  distilled  with 
caustic  soda  and  lime,  gave  4'28     „    ..  equal  to    0*900 

The   mean   of  the  two    experiments   gives   0*293  grains  of 
ammonia  as  the  quantity  in  1000  grains  of  the  natural  soil. 

Ezperiment  Vo.  18. 
The  same  soil  (No.  15)  after  treatment  with  lime. 

First  Analysis — 

Platinnm  Salt.  Asaunk. 

1000  grs.  soil,  distilled  as  before,  gave  2*32  grs.     equal  to  0*1769 

Second  Analysis — 

1000  grs.  soil     gave  2-12    „      ..     „       0"1616 

The  mean  of  these  two  results  gives  the  ammonia  in  the  wi'? 
after  liming,  as  0*  1G92  in  1000  grains  of  soil. 

Experiment  Vo.  19. 
Same  soil  (No.  15)  after  liming,  exposed  to  the  vapour  of  Cft^" 
bonatc  of  ammonia  : 

First  Analysis — 

Platinum  Salt.  Ammonia  In  1000  g^' 

500  grs.  distilled     gave  14*49  grs.    ..   equal  to  2*2265  gr5« 

Second  Analysis — 

500  crs.  distilled „     14*44     „    ..         „        2*2217  „ 

Mean  of  the  two  Analyses,  2-2241  ammonia  in  1000  grs.  soil. 

Experiment  Kg.  20. 

Same  soil  (No.  15)  exposed  to  ammoniacal  vapour  witkont 

M'cvious  liming. 

^  nulysis — 

Platinum  Salt.           Ammonia  In  INO  gn*-^ 
;o0  grs.  distilled,   gave      U*14 1*905S 

*'^cond  AF»Hlysis — 

or»Ogn     '••tilled,  gave     6'18 1*9070 

Moan  of  the  two  Analyses 1*9061 

Vc  If'  -    '  '»«     h'*  following  quantities  of  ammonia  in  10(7 
,..  lis  '^^     "     1   '«••     ifferei)*  p+pto^  i^i  ivhv-l^  ^t  v'o«  examined. 
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il  No.  15. 

Vmrnonia  in  natural  soil 0*293  gn. 

3itto  after  being  limed    0-1692,, 

3itto  after  liming  and  exposure  to  ammoniacal  vapour..  2*2265  ,, 
!>itto  exposed  to  ammoniacal  vapours  vrithout  previous 

liming 1'9061  „ 

Ezperiment  Vo.  8L 
il  No.  16.     Soil  in  its  natural  state. 

St  Analysis — 

Platinum  Salt.  Ammonia  In  1000. 

000  grs.  distilled,  gave 2*38    ..  equal  to  0*183 

ond  Analysis — 

000  grs 2-48    ..     *.     „       0-180 

Mean  of  the  two  Analyses 0*1815 

Experiment  If  o.  28. 
me  soil  (No.  16)  after  treatment  with  lime. 

\t  Analysis — 

Platinmn  Salt.  Ammonia. 

OOO  grs.  distilled,  gave 1  •  34  . .  eqiul  to    0-1020 

>nd  Analysis — 

OOO  grs.  distilled,  gave 1*36  ..        „  0'1035 

The  mean  of  these  two  Analyses 0*1027 

Ezperimant  Ho.  23. 

c  same  soil,  after  liming,  exposed  to  vapours  of  carbonate 

imonia. 

t  Analysis — 

Platinum  Salt.  Ammonia  in  1000. 

K)  grs.  distilled,  gave 13*34  ..  equal  to  2-0524 

md  Analysis — 

)0  grs.  distilled,  gave 13*52..         ,,       2*0801 

Mean  of  the  two  results      2*0662 

Experiment  No.  24. 

e  same  soil  (No.  16)  exposed  to  vapour  of  carbonate  of 

mia,  withoift  previous  liming: 

t  Analysis — 

Platinum  Salt.  Ammonia  in  1000  gr». 

O  grs.  distilled,   gave 8*24  ..  equal  to  2*5356 

nd  Analysis — 

0  grs.  distilled,  gave 8*38  ..  „       2-5787 

Mean  of  the  two  Analyses 2*5571 

his  series  of  soil,   No.  16,  we  have  therefore  the  following 

Ammonia. 

00  grs.  soil,  in  its  natural  state,  contains 0*1815 

„  after  liming      0-1027 

,,                alter  liming  and  ex |>osurc  to  ammonia   ..    ..  2-0662 
,,  exposed  to  ammonia  without  liming 2*5571 
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In  point  qf  fact,  therefore,  this  soil  absorbs  more  ammonn 
from  an  atmosphere  containing  it,  without  the  previous  tcdonof 
lime,  than  it  does  with  the  intervention  of  this  agimt. 

We  pass  on  to  the  soil  No.  17. 

Ezperiment  Vo.  85. 

Soil  No.  17  in  its  natural  state. 

First  Analysis — 

riutiiium  SalL  Ammank  li  lOM. 

lOOOgrs.  distilled,  gave 1*11  ..  equal  to  0*080 

Second  Analysis — 

1000  grs.  distilled,  pive 1*^4   ..        „         0-091  ; 

Mean- of  the  two  results 0*085 

Ezperimsnt  Vo.  86. 
Soil  No.  17  after  liming. 

First  Analysis — 

Platinum  Salt        Ammonto  in  IMI. 
1000  grs.  distilled,  gave 0*54  ..  equal  to  0*0412 

Second  Analysis — 

1000  grs.  dbitilled,  gave     0*52..       „        0*OS96 

Mean  of  the  two  Analyses 0*0404 

Experiment  Vo.  87. 

Soil  No.  17,  after  liming  and  exposure  to  ammonia. 

First  Analysis —  ^t. 

Plattnum  Salt.  AauMnia  la  m^^"^^ 

500  grs.  distilled  gave 21*42'     equal  to        3*2996 

Second  Analysis — 

500  grs.  „  jJl-44  „  8*2987 

Mean  of  the  two  results 3*2972 

Ezperiment  Vo.  88. 

Soil  No.  17,  exposed  to  ammonia  without  previous  liming. 

First  Analysis — 

Platinum  Salt.  AflHMnla  in  lOOCu^'^ 

250  grs.  distilled  gave     10*68        cqlal  to        8-2864 

Second  Analysis — 

250  grs.  „  10-68  „  3*8864 

Mean  of  the  two  results 3*8864 

Tiie  soil  No.  17,  therefore,  gave  the  following  resnlt«  :— 


1000  grs.  soil  in  its  natural  state  contains      0*086 

Ditto,  after  liming 0'0404 

Ditto,  after  liming  and  exposure  to  ammonia 3*2978 

Ditto,  after  exposure  to  ammonia  without  previous  liming  .,  3*2864 

In  this  instance  again  the  liming  has  not  in  any  •ensibl^^ 
degree  increased  the  power  of  the  soil  to  absorb  atmofpheri^^ 
ammonia. 
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Soil  No.  3,  subsoil  of  tertiary  drift  taken  at  4  feet  deep. 

Xzperiment  Ho.  89. 

Ammonia  in  natural  soil. 

First  Analysis — 

Platinum  Salt.  Ammonia  in  1000. 

1000  grs.  gave     1*44        equal  to        0*1107 

Second  Analysis — 

1000  grs 1-42  „  0-1092 

Mean  of  the  two  Analyses     0*1099 

Ezptrimant  ITo.BO. 
Ammonia  in  soil  after  liming. 

B'irst  Analysis — 

riatlnmn  Salt.  Ammonia  in  1000. 

1000  grs.  distilled  gave 0*68        equal  to        00518 

Second  Analysis — 

1000  grs.           „            ..    .j^    ..    ..     0-64              „  0*0488 

Mean  of  the  two  Analyses     0*0502 

Ezperiment  Vo.  81. 
Ammonia  in  soil  after  liming  and  exposure  to  ammonia. 

I'irst  Analysis;— 

Platimmi  Salt  Anmionia  in  1000. 

1000  grs.  distilled  gave )4*01        equal  to        1*0777 

•Second  Analysis — 

1000  grs.  „  13*95  „  1*0753 

Mean  of  the  two  Analyses     1*0765 

Experiment  K  o.  32. 

Ammonia  in  soil  after  exposure  to  ammoniacal  vapour  without 

I^i"evious  liming. 

First  Analysis — 

Platinum  Salt.  Ammonia  in  1000. 

250  grs.  distilled  gave       3*49        equal  to        1*0759 

Second  Analysis — 

250  grs.  „  3*64  „  1*1201 

Mean  of  the  two  Analyses 1*0970 

The  scries  of  experiments  in  the  case  of  the  soil  No.  3  gives, 
therefore,  the  following  results : — 

Ammonia  in  1000  grs.  natural  soil 0*1099 

Ditto  after  liming     00502 

Ditto  after  liming  and  exposure  to  ammonia    ..    ..  1*0765 

Ditto  after  ammonia  without  liming     .« 1*0970 

Here  again  we  see  that  the  liming  scarcely  at  all  interferes  for 
Or  against  the  absorption  of  ammonia — the  differences  between 
the  third  and  fourth  line  of  figures  being  with  every  case  quite 
within  the  errors  of  experiment. 
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Soil  No.  5,  gault  clay,  from  the  surface. 

Exporixnfliit  ITo.  88> 
Ammonia  in  soil  No.  5  in  its  natural  state. 


First  Analysi 

Platinum  Salt  Ammonta  In  IN^ 

1000  ^.  distilled  gave    1*44        equal  to        0*1087 

Second  Analysis — 

1000  grs.  „  1-92  „  0-1461 

Mean  of  the  two  Analyses     0'1274 

Ezperiment  Vo.  84. 
Soil  No.  5,  exposed  to  ammoniacal  vapour  after  liming. 

First  Analysis — 

Plalinum  Salt.  AmmookbltO*- 

500  grs.  distilled  gave      21*82        equal  to        S'SS7 

Second  Analysis — 

300  grs.  „  12-61  „  8-204 

Mean  of  the  two  results    3'26o 

Ezperiment  Vo.  85. 
Soil  No.  5,  exposed  to  ammoniacal  vapour  without  liming* 

First  Analysis — 

Flatinnm  Salt.  AmmnwU  in  1000* 

300  grs.  distilled  gave      10*14        equal  to        2*578 

Second  Analysis — 

300  grs.  „  10*46  „  2*658 

Mean  of  the  two  results     2*615 

The  determinations  of  ammonia  in  the  case  of  the  natural  soil 
do  not  agree  so  closely  as  might  be  wished,  and  the  quantity  of 
ammonia  in  the  soil  after  liming  was  not  determined ;  there  isi 
however,  in  the  present  instance  some  indication  of  an  incre»»e<* 
absorption  of  ammonia  due  to  the  liming,  for  we  find-«- 

In  the  soil  limed  and  exposed  to  ammonia      8*265 

In  the  soil  exposed  to  ammonia  without  liming    2* 615 

Still  the  difference  is  not  gi'eat,  and  it  could  hardly  be  expected 
to  have  any  practical  effect,  since  the  soil  is  capable  of  absorbioK 
JO  much  ammonia,  even  without  the  aid  of  lime, 

■^^oi    ^^-^^  ''    Va"!*  d^v  fro*»     he  same  spot,  4  feet  deep.) 

^-vdTiiuentiro.36. 
-.  I  iion^c  iii  bht    laLurai  soil. 

'irst  Analysis — 

I'latinnm  Salt  AmmoDla  in  100^' 

"000  grs.  distill'*'!  'm-^  t  •  17        «Hjual  to        O-089S 

'-Set.-ond  An^Wsi- 

ionA£i^  n^>  ^  0*0770 

-.Pill.  ..   0-0880 
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Ezperiment  No.  87. 
Soil  No.  7,  after  liming. 

First  Analysis — 

Platinnm  Salt.  AmmonU  in  1000. 

1000  grs.  distilled  gave     0*i)7        equal  to        O'OSl 

Second  Analysis — 

1000  grs.  „  0*69  „  0-062 

Mean  of  the  two  results     0*0515 

Ezperiment  If  o.  88. 
Soil  No.  7,  limed  and  exposed  to  vapour  of  ammonia. 

First  Analysis — 

Platinum  Salt.  Ammonia  in  1000. 

300  grs.  distilled  gave 7*15        equal  to        1*817 

Second  Analysis — 

300  grs.  „  7'23  „  1*837 

Mean  of  the  two  results       1*827 

Ezperixnent  If  o.  89. 

Soil  No.  7,  exposed  to  vapour  of  ammonia  without  previous 

ning. 

First  Analysis — 

Platinum  Salt.  Ammonia  in  1000. 

300  grs.  distilled  gave        7*72        equal  to        1*961 

Second  Analysis — 

300  grs.  ,,  8*25  „  2096 

Mean  of  the  two  results       2*028 

The  following  numbers  therefore  represent  this  series  : — 

1000  grs.  soil  in  natural  state  contains      0*0830 

Ditto,  after  liming 0*061 

Ditto,  after  liming  and  exposure  to  vapour  of  amn\onia   . .    . .  1  •  827 

Ditto,  after  exposure  to  ammonia  without  liming      2*028 

Another  negative  result  is  here  presented,  or  rather  it  is 
ident  that  lime  has  neither  assisted  nor  interfered  with  the 
^sorption  of  ammonia,  for  the  numbers  are  too  nearly  alike  to 
low  of  any  inference  being  drawn  from  them. 

In  order  that  the  reader  may  compare  the  results  obtained  in 
e  experiments  now  described,  they  may  be  collected  together  in 
table,  which  is  given  on  page  512. 

In  the  early  part  of  this  paper  it  was  remarked  that  this 
vestigation  was  anything  but  concluded,  and  that  the  results 
►w  given  could  only  be  regarded  as  an  instalment.  Under  such 
rcumstances  it  would  be  rash  to  give  any  decided  opinion  on 
is  interesting  question.  Certain  inferences  may,  however, 
fely  and  with  advantage  be  drawn  from  the  results  already 
>tained.     The  first  of  these  is  one  that  is  not  entirely  new 

2  L  2 
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namely,  that  soils  and  subsoils  long  below  the  reach  of  oidinut 
farm  operations,  always  contain  a  very  sensible  qaantity  of 
ammonia.  Even  the  lowest  per  centage  exhibited  in  thu  ttUe 
would  constitute  a  very  considerable  quantity  of  ammonia,  when 
calculated  on  an  acre  of  soil ;  whilst  in  the  case  of  sample  15, 
the  quantity  of  ammonia  present  is  very  many  times  more  thin 
would  be  added  in  a  very  heavy  dressing  of  ^  guano  or  other 
ammoniacal  manure. 


No.  15.    1    No.  16. 

No.  17.    j     No.  3. 

No.  5. 

Kfc7. 

Ammonia  in  lOOU  grs.*^ 
natural  soil  •     •     •  / 

0-293  ;  0-1815 

0'085 

0-1099 

0-1274 

0-083 

Ammonia  in  1000  grs. ) 
soil  after  liming      .  ] 

0-1692     0-1027 

0-0404 

0-0502 

•  • 

0-051 

Ammonia  in  1000  grs.j 
after  liming  and  ex-  ( 
posure  to  the  vaponr  [ 
of  ammonia  .     •     .  ' 

2-226  '     2-066 

3-297 

1-0765 

3*265 

1-8J7 

1 

Ammonia  in  1000  grs.\ 
soil  after    exposure  [ 
to  ammonia  without  [ 
liming     •      .     .     J 

1 

1-906:     2-557 

3-286 

1*0970 

8-615 

a-os8 

1 

No.  15.  Top  soil  of  London  clay. 

16.  Same  soil  from  1^  to  2  feet  from  surface. 

17.  Soil  from  the  same  spot  3)  feet  from  surface. 
3.  Loam  of  tertiary  drift,  4  feet  below  surface. 

6.  Gault  clay — surface  soil. 

7.  Ditto,  4  feet  from  surface. 

Even  in  the  sample  No.  3,  a  subsoil  4  feet  from  the  surface, 
we  have  a  proportion  of  ammonia  which,  calculated  on  a  soil  10 
inrb.cs  deep,  would  give  about  2  cwt.  of  real  ammonia  to  the 
acre,  equal  to  six  times  its  weight  of  guano.  It  is  some  satit- 
facticm  to  feel  that  there  is  everywhere  such  provision  of  this 
invaluable  alkali. 

The  second  result  which  is  exhibited  by  these  experiments  Ui 
that  the  action  of  lime  in  the  presence  of  water  is  to  set  freo 
from  the  soil  as  nearly  as  possible  one  half  of  the  ammoni** 
This  result  is  so  nearly  the  same  in  all  the  cases,  that  we  Vt 
justified  in  believing  it  to  be  due  to  some  special  caniei  and 
probably  it  arises  from  the  existence  of  some  compound  silicate! 
containing  ammonia,  of  which  lime  under  the  circumstances  ctn 
replace  one  half — forming,  for  instance,  a  double  silicate  <rf 
alumina,  with  half  lime  and  half  ammonia — such  compounds  are 
not  unusual  or  new  to  the  chemist. 

The  idea  that  lime  improves  a  soil  by  enabling  it  to  vht/oA 
more  ammonia  hardly  receives  confirmation  from  these  expMi- 
ments ;  ipdced^  with  two  exceptions,   the  quantity  of  omiDOlri* 


Absorptive  Properties  of  Soils,  51 3 

«orbed  without  liming  is  cither  greater  than  when  this  agent 
LS  been  employed,  or  so  nearly  the  same  as  to  forbid  the  notion 
at  it  htfs  had  any  effect  upon  them.  The  exceptions  are, 
>wever,  those  of  the  surface,  cultivated  soils. 
One  circumstance  is  certainly  worthy  of  great  attention,  namely, 
e  very  large  quantity  of  ammonia  which  a  soil,  whether  in  its 
itural  state  or  after  treatment  with  lime,  is  able  to  absorb  from 
I  atmosphere  containing  it.  As  a  matter  of  course  such  results 
those  now  given  can  never  occur  in  practice,  because  centuries 
'obably  would  be  required  for  a  soil  to  absorb  from  the  atmos- 
sere  containing  only  traces  of  ammonia  the  same  quantity  of 
e  alkali  which  it  acquires  in  a  few  hours  from  air  highly 
larged  with  it.  Still,  as  the  measure  of  a  power  which  is 
ways  in  operation,  and  which  is  only  limited  by  the  extent  of 
bdi vision  of  the  soil,  and  the  frequency  with  which  the  air  in 
I  pores  is  changed,  these  numbers  are  very  interesting.  They 
ford  at  once  an  encouragement  to  abundant  tillage  of  the  land, 
d  an  explanation  of  the  fertility  which  almost  invariably 
Hows  it.  Take  for  instance  the  soil  No.  17  or  No.  15,  and  wc 
id  that  in  either  case  ammonia  to  the  extent  of  3  tons  per  acre, 
ual  to  20  tons  of  guano,  would  be  absorbed  before  the  power 
absorb  it  ceased. 

But  a  further  suggestion  is  conveyed  by  the  result  of  these 
periments.  Lime  is  capable  of  liberating  one  half  of  the 
imonia  contained  in  a  soil.  Is  it  now  possible  that  for  profit- 
le  agricultural  use  the  ammonia  of  the  soil  is  too  tightly 
:ked  up  in  it?  Can  we  suppose  that  the  very  powers  of  the 
il  to  unite  with  and  preserve  the  elements  of  manure  are, 
iwever  excellent  a  provision  of  nature,  yet  in  some  degree 
posed  to  the  growth  of  the  abnormal  cro^s  which  it  is  the 
isiness  of  the  farmer  to  cultivate  ?  There  is  no  absolute  reason 
iy  such  should  not  be  the  case.  A  provision  of  nature  must 
late  to  natural  circumstances;  for  instance,  compounds  of 
imonia  may  be  found  in  the  soil  capable  of  giving  out  to  the 
enciesof  water  and  air  quite  enough  of  ammonia  for  the  growth 
ordinary  plants  and  the  preservation  of  their  species ;  but  this 
pply  may  be  totally  inadequate  to  the  necessities  of  man.  It  may 
;  argued  that  the  earth  was  made  for  man,  and  consequently  that 
ere  can  he  no  natural  law  interfering  directly  with  the  welfare 
his  kind  ;  but  a  population  of  greater  civilisatioh  and  greater 
:]uiremcnts  also  presupposes  one  of  greater  powers  and  appli- 
ces.  It  is  the  function  of  man  to  make  use  of  the  laws  of 
ture  to  modify  the  natural  conditions.  Now  it  is  not  impossible 
it  the  laws  wliich  preserve  the  supply  of  vegetable  nutrition  in 
e  soil  are  too  stringent  for  the  requirements  of  an  unusual  and 
cessive  vegetation,  such  as  the  cultivator  must  promote. 
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In  the  case  of  ammonia  locked  up  in  the  soil,  lime  may  be  the 
remedy  at  the  command  of  the  farmer — his  means  of  rendeiiilg 
immediately  available  stores  of  wealth,  which  can  otherwise  oolj 
slowly  be  brought  into  use. 

In  this  view  lime  would  well  deserve  the  somewhat  vagoe 
name  that  has  been  given  it,  namely,  that  of  a  **  stimulant,"  for 
its  application  would  be  in  some  sort  an  application  of  ammoDii, 
whilst  its  excessive  application,  by  driving  off  ammonia,  wonU 
lead  to  all  the  disastrous  effects  which  are  so  justly  attributed  to  it 

I  do  not  wish  to  push  this  assumption  too  far,  but  if  there  be 
any  truth  in  it,  it  points  out  the  importance  of  employing  lime 
in  small  quantities  at  short  intervals,  rather  than  in  luge  doiei 
once  in  many  years. 


XXII. — Communication  from  tJie  President  upon  the  suijett  flf 
Foreign  Nitrates. 

In  the  admirable  paper  which  appeared  in  our  last  volome, 
written  by  Mr.  Pusey,  on  the  natural  law  by  which  nitrate  of 
soda  or  cubic  saltpetre  acts  as  a  manure,  and  on  its  substitation 
for  gunno,  he  promised,  "  that  as  it  had  been  stated  that  lalt- 
petrc  plains  exist  to  the  west  of  St.  Luis  Potosi,  in  Southern 
Mexico,  witli  water  communication  to  the  Atlantic,  and  that  as 
in  those  remote  regions  inquiry  had  been  set  on  foot  through  the 
resident  consuls  by  Lord  Clarendon,  their  answers  should  be  com- 
municated to  the  Society."  In  accordance  with  this  promise  I  now 
beg  leave,  without  remark,  to  lay  these  interesting  communicir 
tions  before  its  members,  merely  stating  that  the  papers  consist 
of  a  letter  from  Mr.  Hammond  to  the  Secretary,  selected  from 
amongst  many  others  as  the  most  interesting,  enclosing  letters 
from  Mr.  Cumberlege,  Her  Majesty's  consul  at  Tampico,  and  the 
analyses  of  two  of  the  specimens  sent  from  the  Foreign  Offi<* 
by  Professor  Way. 

Foreign  Office,  September  14, 1864. 
8iR, — With  reference  to  Mr.  Pusey's  letter  of  the  17th  of  December  Ust,  1 
'in  directed  by  the  Earl  of  Clarendon  to  transmit  to  you,  to  be  laid  bcfow 
A\c  President  and  Council  of  the  Poyal  Agricultural  Society,  a  copy  of » 
A)espatch  from  Mr.  Cumberlege,  ller  Majesty's  Consul  at  Tampico,  cndoeing 
bur  aiKJcimens  of  mineral  salt,  together  with  a  statement  describing  the 

♦ira.  Sir, 

Your  most  obedient  humble  servanti 
£.  Haxjcdvd. 
•  H-  -oo»i,  -i-Bvj.,  cjvcrcv*-.y  tc  luv  Uoyal 

A{rn<>n1t|ira1  P'>'»iety. 
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Tampico,  Julj  24,  1854. 
Mt  Lobd, — In  obedience  to  yonr  Lordship's  original  instructions,  dated 
oember  24 tb,  1853,  relating  to  the  existence  of  nitrates  in  Mexico,  I  bave 
5  honour  to  forward  to  your  Lordship,  by  the  present  steamer,  one  bag, 
Qtaining  four  specimens  :  for  the  descriptions  of,  and  localities  where  this 
neral  is  found,  I  beg  leave  to  refer  your  Lordship  to  an  annexed  statement. 
From  tlie  inquiries  I  have  made,  t^re  seems  to  be  every  probability  of  the 
istence  of  this  mineral  in  abundance  in  various  parts  of  the  country. 
If  it  should  become  an  object  of  export,  I  beg  leave  humbly  to  point  out  to 
•ur  Lordship  the  disadvantages  of  this  port  for  its  shipment,  for,  as  your 
Mrdship  is  aware,  Tampico  is  a  bar  harbour,  with  selaom  more,  but  fre- 
«ntly  less,  than  9  feet  water. 

If  vessels  of  large  tonnage  could  enter  this  port,  and  find,  when  here, 
rgoes  for  Europe,  they  would  probably  take  a  ballasting  of  nitrate  at  a 
ere  nominal  freight ;  but  as  the  usual  size  of  vessels  which  come  here  (and 
ey  are  few  in  number)  is  not  more  than  100  tons  register,  it  would  never 
swer  to  depend  upon  these  for  supplies:  nor  do  I  presume  that  nitrate 
uld  afford  to  pay  a  freight  equal  to  what  the  ships  visiting  this  port  can 
tain  for  dye-woods  from  Laguna  de  Terminos.  In  fact,  my  Lord,  the 
Jonvenience  of  bar  harbours  exists  at  all  the  ports  in  the  Gulf  of  -Mexico, 
th  the  exception  of  Vera  Cruz. 

I  have,  &c. 
(Signed)  Cleland  Cumbeblege,  H.  M.  Consul. 

The  Earl  of  Clarendon. 


Statement  of  tJie  Descriptions  of  Mineral  SaJt  sent  from  Tampico, 
Julij  24,  1854. 

No.  1.  "  Salitre  Nitrate  "  manufactured  from  the  earths  and  deposits  which 

ist  in  the  vicinity  of  San  Anton  de  Guascami,  an  Hacienda  contiguous  to 

B  Angostura  to  the  west. 

No.  2.  Saline  deposits  found  on  the  banks  of  the  lakes  of  Vagr^,  belonging 

the  Hacienda  of  Angostura. 

No.  3.  Another  specimen  of  mineral  salt  found  in  the  same  locality. 

No.  4.  Mineral  earth  from  which  the  "  salitre  nitrate  "  is  manufactured : 

e  deposits  exist  from  the  Angostura  to  San  Isidro,  extending  over  several 

les. 

Note.  The  Hacienda  of  Santa  Eosa  de  la  Angostura  is  between  Rio  Verdd 

d  Valle'  del  Maiz,  and  near  to  San  Isidro,  in  the  State  of  San  Luiz  Potosi, 

nut  100  miles  from  Tampico. 

(Signed)  Cleland  Cumbeblege,  H.  M.  Consul. 


23,  Holies  Street,  September  25,  1854. 
My  dear  Sir, — I  have  exammed  the  several  samples  of  crystalline  salts, 
i.,  received  from  you  last  week. 

The  sample  No.  1  I  find  to  be  nitrate  of  potash,  containing  about  5  per 
nt.  of  impurity. 

The  samples  No.  2  and  3  are  composed  almost  entirely  of  the  sulphates  of 
agnosia  and  soda. 

Sample  No.  4  is  an  aluminous  earth,  containing  21  per  cent,  of  soluble 
Its,  consisting  of  the  sulphates  of  magnesia  and  soda,  with  nitrate  of  potash. 
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I  8cn<l  on  the  otbcr  side  analyses  of  Nos.  1  and  2.     No.  3  resemblci  No.  2 
so  much,  that  I  have  not  thought  it  necessary  to  make  a  detailed  anslyni  of  it. 

I  am,  my  dear  Sir,  yours  trnlj, 
J.  ThoxibWat. 
James  Hudson,  Esq. 

Sample  Ko,  1. 

Moisture       .^     S>00 

Silicious  matter 0*IS 

Sulphate  of  lime S-45 

Chloride  of  sodium     0*48 

Nitrate  of  potash         .. 94'9S 

100*00 
Sample  No,  2. 

Combined  water         SS*69 

Chloride  of  sodium I'OO 

Sulphate  of  maguesia 37*71 

Sulphate  of  soda 38*60 

100*00 
J.  TnomsWiT. 


i:nd  op  vol.  XV. 
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MEMORANDA. 


CoCKTRY  Meetinq  Rt  Lincolo,  in  the  week  commencing  July  17«  1854. 

General  Meeting  in  London,  on  Saturday,  Dec.  9, 1854,  at  Eleven  o'clock,  iJ* 

General  Meetinq  in  London,  on  Tuesday,  May  22, 1855,  at  Twelve  o'clock* 

Country  Meeting  at  Carlisle  in  1855. 

M0NTHI.Y  Council  (for  transaction  of  business),  at  12  o'clock  on  the  flrrt  Wed- 
nesday in  every  month,  excepting  January,  September,  and  October:  open 
only  to  Members  of  Council  and  GoTcmors  of  the  Society. 

Weekly  Council  (for  practical  communications),  at  12  o'clock  on  all  WedneidiT* 
in  February,  March,  April,  May,  June,  and  July,  excepting  the  first  Wednodiy 
in  each  of  those  months,  and  during  adjournment:  open  to  all  MembenoftiK 
Society. 

Adjournments. — The  Council  adjourn  over  Easter  week,  anjl  oceasioDaDy  over 
Passion  and  Whitsun  weeks;  from  the  first  Wednesday  in  August  to  tott  i> 
November;  and  from  the  Wednesday  in  the  week  of  the  Det^ber  Gtacnl 
Meeting  to  the  first  Wednesday  in  February. 

GuANO  analysed  for  Members  at  a  reduced  rate  by  Profboor  Wat,  at  iZ,  Hflfl* 
Street,  Cavendish  Square,  London.— (Statement  of  Membera*  Priiijepirf 
Chemical  Analysis  given  in  Journal,  vol.  XIII.,  Appendix,  p.  xxzIti  s>^ 
may  be  obtained  separately  on  application  to  the  Secretary.) 

Diseases  of  Cattle,  Sheep,  and  Pigs.— Members  have  the  privilege  of  applyiiig^ 
the  Veterinary  Committee  of  the  Society ;  and  of  sending  animals  to  toe  R^ 
VeteriDary  College,  on  the  same  terms  as  if  they  were  subscriben  to  tbe 
College.— (Statement  of  Members'  Veterinary  Privileges  given  in  JonnA 
vol.  XI.,  Appendix,  pp.  viii,  ix:  vol.  XII.,  Appendix,  p.  iv;  voL  Xfll.* 
Appendix,  p.  xxxiv  ;  vol.  XIV.,  Appendix,  p.  v.,  and  may  be  had  gepantely 
on  application  to  the  Secretary.) 

Local  Cheques  :  requested  not  to  be  forwarded  for  payment  in  Londflii;  bit 
London  Che<iue8,  or  Post-office  Orders,  to  be  sent  m  lieu  of  them.  Mflmbeff 
may  conveniently  transmit  their  Subscriptions  to  the  Society,  by  TcqMitiBS 
their  Country  Hankers  to  pay  (through  their  London  Aaents)  the  amount  tt 
the  Society's  Office,  (No.  12,  Hanover  Square,  London),  between  the  boon oi^ 
ten  and  four,  when  official  receipts  will  be  given. 

%*  Menil>era  may  obtain  on  application  to  the  Secretary  copies  of  Abctnct  of  theCkHtV'"' 
the  Bye-Laws,  of  a  Statement  of  the  General  Objects,  &c  of  the  Sod«tj,  uid  if  <*■* 
printed  papers  connected  with  special  departments  of  the  Society's  \ 
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GENERAL  MEETING, 
12,  Hamoveb  Squabs,  Monday,  Mat  22,  1854. 


REPORT  OF  THE  COUNCIL. 

i^HE  Council  have  to  report  to  the  Society,  at  its  present  half- 
early  Meeting,  that  since  December  last  the  names  of  88  mem- 
bers have  been  removed  from  its  list  by  resignation  or  death, 
irhile  during  the  same  period  175  new  members  have  been 
lected,  from  the  following  localities : — 


Lincolnshire 29 

Middlesex 19 


Gloucestershire 
Lancashire .     .     . 
Surrey    .... 
Hampshire  .     .     . 
Kent       .... 
Northamptonshire  . 
Suffolk  .... 
Sussex    .... 
Yorkshire    . 
Derbyshire  .      .     . 
Devonshire .      .     . 
Norfolk        .      .     . 
Nottinghamshire    . 
Oxfordshire       .     . 
Somersetshire    . 
Berkshire    . 
Warwickshire  .     • 
I3edfordshire     .     . 


16 
6 
6 
5 
5 
5 
5 
5 
^ 
4 
4 
4 
4 
4 
4 
3 
3 
2 


Cumberland 2 

Dorsetshire 2 

Essex 2 

Herefordshire 2 

Hertfordshire 2 

Leicestershire     •     •     .     •     •     2 
Monmouthshire  .     .     .     •     •     2 

Rutlandshire 2 

Staffordshire 2 

Cheshire  ....«.• 
Cornwall  ....•• 
Huntingdonshire      «... 

Shropshire 

Westmoreland 

Worcestershire 


Wales 4 

Scotland 4 

Ireland 5 


The  Society  accordingly  now  consists  of  a  total  amount  of  5177 
Members,  comprising — 

88  Life  Governors, 
146  Annual  Governors, 
771  Life  Members, 
4152  Annual  Members,  and 
20  Honorary  Members. 

a2 


iv  Report  to  the  General  Me^ng. 

The  Council  have  elected  Sir  John  Villiers  Shelley,  Bart, 
M .P.,  to  fill  the  vacancy  in  the  class  of  Trustees,  occasioned  by 
the  lamented  decease  of  the  Honourable  Robert  Hony  Clive; 
and  they  have  taken  measures  for  extending  to  the  Priiidpali^ 
of  Wales,  and  to  the  counties  of  Lancaster,  Warwick,  and  Mem- 
mouth,  that  representation  in  the  Council  to  which  they  wooU 
seem  to  be  entitled  on  account  of  the  large  proportion  of  Memben 
of  the  Society  residing  within  their  respective  districts. 

The  invested  capital  of  the  Society  consists  of  10,7642:  Slodc, 
in  the  3j  per  Cents ;  every  claim  against  the  Society  presented 
in  a  complete  form  for  payment  has  been  discharged ;  and  4e 
arrears  of  subscription  have  assumed  during  the  last  few  yeixi « 
much  more  reduced  and  manageable  shape.     The  subscriptuof 
remaining  unpaid  from  the  1st  of  January,  1853,  amount  to  840Lf 
and  are  now  in  the  course  of  collection ;  while  those  which  remiffl 
unpaid  from  the  1st  of  January  in  the  present  year,  amonnt  to 
2994/.,  and  will  no  doubt  in  a  short  time  be  duly  paid  iqp  and 
available  for  the  current  purposes  of  the  Society.     The  Connal 
appointed  in  February  last  a  Special  Committee,  for  the  purpose 
of  conferring  with  the  Finance  Committee,  on  the  best  mesas  to 
be  adopted  for  placing  the  financial  arrangements  of  the  Society 
under  a  more  economical  system.     That  Committee  having  insti- 
tuted  a  searching  inquiry  into  every  branch  of  the  Society's 
expenditure,  has  this  month  made  its  report  to  the  Council ;  wbo 
have  the  satisfaction  to  find,  that  no  unnecessary  outlay  appesn 
to  have  been  incurred  in  carrying  out,  under  the  orders  of  the 
Council,    the   various   operations   of  the   Society.     As  a  large 
amount  of  shedding,  however,  has  frequently  been  provided,  at 
great  expense  to  the  Society,  for  the  express  accommodation  of 
Stock  and  Implements  which  have  not  been  sent  to  the  Show 
according  to  their  original  entry,  the  Council  have  adopted  the 
special  recommendation  of  the  Committee,  that  all  persons  who 
shall  neglect  to  pay  in  due  course  the  stated  fines  incurred  for 
such  non-exhibition,  shall  be  debarred  from  exhibiting  at  the 
future  Country  Meetings  of  the  Society. 

At  the  Lincoln  Meeting,  to  be  held  in  the  week  commencing 
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cmday  the  17th  of  July,  the  Conndl  anticipate  a  large  and  im- 
rtant  agricultural  assemblage.  The  entries  of  Implements  and 
achinery  are  as  numerous  as  in  former  years ;  and  their  trial 
11  on  that  occasion  for  the  first  time  be  open,  under  cert^dn 
^ulations,  to  the  public,  from  the  noon  of  Thursday  in  the  pre- 
Mis  week.  The  Dinner  of  the  Society  will  take  place  in  a 
Tilion  constructed  to  accommodate  800  persons.  The  Council 
It  year  appointed  a  Committee  to  report  suggestions  on  the 
hject  of  that  over-fed  condition  of  animals,  which  in  many  in- 
inces  at  previous  Meetings  had  been  animadverted  upon  as 
ting  inconsistent  with  their  value  as  stock  intended  for  breeding 
irposes.  The  arrangements,  however,  made  by  that  Committee, 
kve  not  attained  the  object  in  view.  The  disqualifications  pro- 
>unced  at  Gloucester  were  not  eventually  confirmed  in  every 
se ;  animals  apparently  over- fed  at  the  time,  having  subse- 
lently  been  proved  to  be  breeding  stock.  The  Council  have 
erefore  reverted  to  the  Society's  original  rule  of  placing  on  the 
idges  of  the  Show  the  responsibility  of  awarding  the  prizes  to 
3se  animals  which  in  their  opinion  are  best  adapted  for  the 
rposes  of  breeding.  Professor  Simonds,  the  Veterinary  In- 
ector  of  the  Society,  having  instituted  at  its  Country  Meetings 
x>mplete  comparison  between  the  certified  ages  of  the  cattle, 
eep,  and  pigs,  exhibited  on  those  occasions,  and  the  develop* 
*nts  of  their  growth,  has  recently  delivered  before  the  Members 
e  first  part  of  his  lecture  on  that  subject,  in  which  he  has 
own  within  what  limits  high  feeding  and  other  causes  will 
celerate  the  development  of  the  teeth  in  cattle ;  and  has  thus 
mis  bed  us  with  the  ready  means  of  clearing  up  doubts  that 
.ve  hitherto  frequently  arisen  at  the  Country  Meetings,  in  refer- 
ee to  the  exact  age  of  animals  competing  for  the  prizes  of  the 
►ciety.  The  subject  of  the  feeding  of  animals  continues  to 
gage  the  attention  of  Mr.  Lawes,  whose  recent  experiments, 
aced  on  record  in  the  pages  of  the  Journal,  supply  still  further 
idence  of  the  labour  and  expense  attending  investigations  of 
at  kind ;  and  which  can  only  be  duly  estimated  by  those  who, 
ce  Mr.  Lawes,  have  undertaken  them  on  a  large  scale  for  the 
iblic  good. 
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The  District  for  the  Country  Meeting  of  the  Society  in  1858 
has  been  decided  by  the  Council,  on  representations  made  to 
them  by  large  and  influential  deputations  from  North  Wales  and 
the  county  and  city  of  Chester,  to  be  comprised  of  the  whole  of 
North  Wales  and  the  counties  of  Chester,  Stafford,  and  Salop. 

The  Council  feel  deeply  indebted  to  the  Earl  of  QarendoD, 
Her  Majesty's  Principal  Secretary  of  State  for  the  Foreign  De- 
partment, for  the  personal  interest  he  has  taken  in  promoting  the 
objects  of  the  Society,  by  instituting  such  inquiries  abroad  u 
might  lead  to  the  discovery  of  supplies  of  guano,  or  of  the  alb- 
line  and  earthy  nitrates,  in  Mexico  and  other  tropical  districti: 
also  to  Sir  James  Graham,  who,  as  First  Lord  of  the  AdminJty, 
has  directed  extensive  search  to  be  made  by  Her  Majesty's  ihipt 
cruising  witliin  the  tropics,  for  those  or  any  other  natural  deposits 
that  might  prove  advantageous  as  manuring  matter.     They  hare 
at  the  same  time  to  acknowledge  the  continued  interest  erisoed 
in   their  proceedings  by  Viscount   Palmerston,  Her  Majesty's 
Principal  Secretary  of  State  for  the  Home  Department,  and  his 
Lordship's  kindness  in  communicating  to  the  Society  from  time 
to  time  whatever  information  may  appear  in  any  degree  con- 
ducive to  the  advancement  of  agriculture  in  this  country.    Tie 
Council  have  reason  to  hope   that  the  public  attention  which 
seventeen  months  ago  was  called  to  the  importance  of  a  sabith 
tute  for  guano,  by  the  prize  offered  by  the  Society,  has  not  been 
entirely  unavailing :  for  such  a  discovery,  although  strictly  within 
the  range  of  physical  possibility,  was  not  to  be  expected  at  once 
to  reward  the  investigation  of  the  chemist  or  the  extended  re- 
search of  the  naturalist.     The  general  consideration,  however, 
which  this  subject  has  now  received,  has  led  to  the  closer  study 
of  the  action  of  manuring  matter,  and  to  a  more  exact  estimate 
of  the  conditions  under  which  such  a  substitute  may  most  favoitf^ 
ably  be  produced.     These  inquiries  have  confirmed  the  essential 
importance  of  phosphoric  acid  and  ammonia,  and  pointed  oat 
sources  from  which  it  is  hoped  that  cheaper  supplies  of  the  latter 
substance  may  be  obtained.     One  hundred  and  forty-three  appli- 
cations have  already  been  received  from  different  parts  of  the 
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I  Kingdom  and  foreign  countries,  claiming  the  prize  offered 
Society.  Each  of  these  claimants  professes  to  supply  a 
;  equal  in  fertilising  properties  to  Peruvian  guano,  at  a 
lot  exceeding  5/.  per  ton,  and  in  quantities  sufficient  for 
lands.  Before,  however,  the  Council  can  proceed  to  the 
jration  of  these  claims,  they  require  a  compliance  with  all 
editions  under  which  the  prize  was  offered ;  and  until  the 
ndeniable  evidence  of  the  true  value  of  any  competing 
;  has  been  produced,  and  subsequently  tested,  if  necessary, 
:^ial  trials,  the  Society  may  feel  assured  that  the  Council 
ce  no  step  on  this  important  subject  that  may  tend  in  any 
to  mislead  its  Members.  Professor  Way,  the  Consulting 
jt  to  the  Society,  has  recently  delivered  before  the  Mem- 
lecture  on  the  Manufacture  of  Artificial  Manures,  highly 
ive  of  sources  whence  supplies  of  manuring  matter  may 
ved,  and  of  improved  modes  of  its  manufacture  into  arti- 
lixtures  for  special  crops.  He  reports  from  his  own  expe- 
that  the  amount  of  adulteration  in  guano  and  other 
!S  at  the  present  time  is  greater  than  at  any  former  period 
his  connexion  with  the  Society,  the  adulterating  material 
ing  in  many  cases  to  three-fourths  of  the  whole  compound 
farmers  as  genuine  manure. 

Council,  in  conclusion,  congratulate  the  Members  on  the 
lin  of  254  more  names  on  its  list  at  the  present  time,  than 
same  date  in  last  year ;  and  they  are  assured  that  the 
will  not  on  this  occasion  review  its  own  prosperity,  and 
dual  fulfilment  of  its  practical  and  scientific  objects,  with 
sfaction  when  informed,  that  the  collateral  progress  of  the 
ational  cause  of  agricultural  improvement  is  advancing 
ual  steps  in  the  Sister-Kingdoms  of  the  empire. 

By  order  of  the  Council, 

JAMES  HUDSON, 

Secretary. 
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SSWBS  anlJ  Ifteportt^PRIZES  FOR  1855.— All  Prizes  of  the 
Boyal  Agricultural  Society  of  England  are  open  to  general  com- 
petition. Competitors  will  be  expected  to  consider  and  discuss  the 
heads  enumerated. 

I.  PABMINa  OP  BVOKINaHAMSHZBE. 

Fifty  Sovereigns  will  be  given  for  the  best  Report  on  the  Farming 
of  Buckinghamshire. 

1.  Geological  divisions. 

2.  Agricultural  divisions  of  soil. 

3.  Ordinary  course  of  cropping. 

4.  Best  method  of  improving  heavy  clays. 

5.  Changes,  if  any,  which  have  taken  place  since  the  Report  of  the  Bev. 

St.  John  Priest  m  1810. 

6.  Changes  still  required. 

IL  PABMINa  OP  WABWI0K8HZBE. 

Fifty  Sovereigns  will  be  given  for  the  best  Report  on  the  Farming 
of  Warwickshire. 

1.  Geological  divisions. 

2.  Agricultural  divisions  of  soil. 

3.  Ordinary  course  of  cropping. 

4.  Best  method  of  improving  heavy  clays. 

5.  Changes,  if  any,  which  have  taken  place  since  the  Report  of  Adam 

Murray  in  1813. 

6.  Changes  still  required. 

HL  PIStTIUTT  AND  BABBENNE88  OP  SOILS. 

FoKTY  Sovereigns  will  be  given  for  the  best  Ikisay  on  the  causes  of 
Fertility  and  Barrenness  in  Soils  so  far  as  observation  and 
science  have  hitherto  enabled  them  to  be  ascertained. 

1.  Mechanical  distinctions  of  soils,  as  cohesiveness  or  porousness,  coarse- 

ness or  fineness  of  granulation,  &c. 

2.  Chemical  distinctions,  with  general  account  of  the  result  of  analyses 

hitherto  made. 

3.  Effect  of  depth  of  soil  on  vegetation. 

4.  Warmth  or  coldness  of  soils. 

5.  'Suitableness  of  different  soils  to  different  crops. 

6.  Necessity,  or  otherwise,  for  the  presence  of  vegetable  matter  in  soils. 

IV.  ABTIFIOIAIi  1CANT7SSS. 
Twenty  Sovereigns  w      be  given  for  the  best  Fssay  on  Arti- 
ficial Manures  and  the  principles  of  their  application. 

Classes  of  Makures. 

1.  Manures  mainly  nitrogenous. 

2.  Manures  mainly  phosphatic. 

3.  Manures  mainly  alkaline. 

4.  Manures  mainly  carbonaceous. 

5.  Mixed  manures.  Some 
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Some  points  of  Inquiry. 

1.  How  far  nitrogenous  or  phosphatic  manures  nt«  stngt§  spiMUe  to 

particular  crops. 

2.  The  advantages  of  special /orm«  of  nitrogenous  or  phosphatic  mannres. 

3.  Positive  evidence,  if  any,  as  to  the  advantage  of  alkaline  applicatioin. 

4.  Positive  evidence,  if  any,  as  to  the  advantages  of  carboiuioeoas  aspii- 

cations,  involving  the  question  whether  the  place  of  farmyard  anog 
can  be  supplied  by  nitrogenous,  phosphatic,   and   alkaline  mannia 
exclusively  of  vegetable  matter, 
o.  Whether  nitrogenous  manures  are  absorbed  by  plants  in  the  form  other 
of  nitric  acid  or  ammonia  exclusivelv,  or  in  berth  forms  indifferently. 

6.  In  what  manner  the  application  of  suck  manures  is  modified  by  difference 

of  soil,  climates,  or  seasons. 

7.  In  what  cases  manure  should  be  drilled  with  the  seed,  andm^hat  cases  be 

broadcast,  either  at  the  time  of  sowing  or  subsequently^  aa  a  top-drsHiDg. 

Y.  MILDEW  IK  00BN-0&0P8. 

Twenty  Sovereigns  will  be  given  for  the  best  lEssay  on  Ae 
Prevention  of  Mildew  in  Corn-crops. 

VL  r£RM£MTAnON  ofrinmGii 
Thirtt  Sovereigns  will  be  given  for  the  best  Accoant  of  the 
Chemical  Changes  which  take  place  in  the  FermentatioD  of 
Dung  as  determined  by  analysis ;  and  the  loss,  if  any,  whicb 
arises  from  its  being  exposed  to  the  atmosphere  Jn  diflcRot 
stages  of  fermentation,  and  of  the  state  in  wkieh  thenitrogni- 
ous  matters  exist  so  far  as  they  still  remain  in  fermented  Dnog< 

Vn.  ABTEPiaiAL  FOOD. 
Twenty   Sovereigns   will    be   given  for  the  best    Aeooont  of 
Artificial  Food. 

1 .  Different  kinds  of  artificial  food. 

2.  Different  stages  of  growth  in  the  stock  fed  thereon. 

3.  Profitable  ai)plication,  with  reference  to  price  of  mealk,  of  artifidilibod, 

and  in  comparison  with  the  use  of  artificial  manure. 

Tin.  MOISTUBE  IK  TUBSnB-UkND. 
Ten  Sovereigns  will  be  given  for  an  account  of  the  mode  of  mi- 
nagement  which  will  best  retain  moisture  in  dry  Tiimip*Un^ 

IZ.  LAMENESS  IN  SHEEP  AND  LA1IB8. 
Twenty  Sovereigns  will  be  given  for  the  best  Account  of  tKe 
Nature  and  Treatment  of  Lameness  in  Sheep  and  Lambs. 

X.  ANY  OTHEB  ACntlOULTUUAL 'SUBJECT. 
Ten  Sovereigns  will  be  given  for  the  best  Report  or  Essay  ootnf 
other  Agrtcidtural  subject. 

The  Reports  or  Essays  competing  for  these  Prizes  must  he  sent  to  tkeSeentsrf 
of  the  Society,  a/  12,  Hanover  Sguarey  London^  on  or  b^bre  Mastk  1» 
1855.  Contributors  of  Papers  are  requested  to  retain  Copies  qf^ 
Communications,  as  the  Society  cannot  be  remonsibtefor  their  rsiurm.  fl* 
Rules  op  Compktition  will  be  found  in  the  Appmdix  qfihsgrsos^ 
volume  qf  the  Journal,  p.  xviii. 
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t  Life  Gorernor's  mark. 

SRT,  His  Eoyal  Highness  The  Prince,  K.G..  ..Windsor  Castle 

nd.  Sir  Thomas  Dyke,  M.P.. .  .Killerton  Park,  Collumpton,  Devonshire 

ck,  Thomas,  M.P. . . .  Kingswood  Warren,  Epsom,  Surrey 

m,  William,  jun..  •  .Frickley  Hall,  Doncaster,  Yorkshire 

rst.  Earl. .  .Knole,  Seven  Oaks,  Kent 

>rstein,  John. . .Woodlands,  Blackheath,  Kent 

bus.  Sir  Edmund,  Bart...  .Amesbury  Abbey,  Salisbury,  Wiltshire 

eckne,  Andrew. . .  1,  Grosvenor  Square,  London 

rright,  John. .  .Hampton  Court,  Leominster,  Herefordshire 

right,  Robert. .  .Sutton  Hall,  Chesterfield,  Derbyshire 

>urtoD,  Lord. .  .The  Grange,  Alresford,  Hampshire 

n,  Colonel  Thomas. .  .Kippington,  Seven  Oaks,  Kent 

sford,  Earl  of . . .  Pakingtou  Hall,  Coventry,  Warwickshire 

jrard,  John . . .  Horsington,  Blandford,  Dorsetshire 

;r,  Richard  Westbrook . . .  Cottesmore,  Oakham,  Rutlandshire 

lay,  Charles. .  .Bury  Hill,  Dorking,  Surrey 

lay,  David... Eastwick  Park,  Leatherhead,  Surrey 

er,  John  Raymond..  .Fairford  Park,  Fairford,  Gloucestershire 

r,  Thomas  Raymond... Hambleden,  Henley-on-Thames,  Oxoii 

w,  William  Hodgson,  M.P.. .  .Southwell,  Nottinghamshire 

Marquis  of. .  .Longleat,  Warminster,  Wiltshire 

h,  William. .  .Oakley  Hall,  Basingstoke,  Hampshire 

rd,  Duke  of,  K.G.. . .  Wobum  Abbey,  Bedfordshire 

ers.  Lord... Key thorpe  Hall,  Tugby,  Leicestershire 

Edward  Ludd . . .  Preston  Hall,  Maidstone 

t,  William. .  .Orchhill,  Gerrard's  Cross,  Bucks 

quet,  George  John. .  .Broxbournebury,  Hoddesdon,  Herts 

.'s,  John . .  .Streatlam  Castle,  Staindrop,  Durham 

ton,  Thomas  William,  M.P...  .Skreens,  Chelmsford,  Essex 

reth,  Humphrey..  .Houghton  House,  Dunstable,  Beds 

rooke.  Lord. . .  Audley  End,  Saffron  Walden,  Essex 

js.  Sir  Brook  William,  Bart...  .Godnestone  Park,  Wingham,  Kent 

)rt,  Lord. .  .Cricket  Lodge,  Chard,  Somersetshire 

e,  John  Ivatt...Fox  Hills,  Chertsey,  Surrey 

n,  James. .  .Rossington,  Bawtry 
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Baccleuch,  Duke  of,  E.G.. .  .Whitehall  Gardens,  London 
fBulIer,  Edward. .  .Dilhome  Castle,  Cbeadle,  Staffordshire 

fBunbury,  Sir  Henry  E.,  Bart Barton  Hall,  Bury  St.  Edmund's,  Suffolk 

Burlington,  Earl  of. .  .Holker  Hall,  Milnthorpe,  Westmoreland 
Buxton,  Sir  Robert  Jacob,  Bart.. .  .Shad  welt  Court,  Thetford 

Cabbell,  Benjamin  Bond,  M.P..  ..1,  Brick  Court,  Temple 

Camoys,  Lord. .  .Stonor  Park,  Henley-on-Thames,  Oxon 

Campden,  Viscount..  .Exton  Park,  Stamford,  Lincolnshire 

Cator,  Kev.  Thomas. .  .Skel brook  Park,  Pontefract,  Yorkshire 

tCavcndish,  Hon.  Charles  Comptou,  M.P.. .  .Latimers,  Chesham,  Buckinghamsliire 

Cayley,  Sir  George,  Bart.. .  .High  Hall,  Brompton,  Pickering,  Yorkshire 

Challoner,  Col.  Chaloner  B.. .  .Portnall  Park,  Virginia  Water,  Chertsey,  Surrey 

Chichester,  Earl  of. .  .Stanmer  Park,  Lewes,  Sussex 

fChilders,  John  Walbanke. .  .Cantley  Hall,  Doncaster 

tCholmeley,  Sir  Montague  J.,  Bart. . . .  Easton  Hall,  Colstersworth,  Line. 

fChristopher,  Right  Hon.  Robt.  Adam,  M.P.. . .  BloxholmeHall,  Sleaibrd,  Linedn. 

Commerell,  William  Augustus . .  Strood  Park,  Horsham 

iCopeland,  Alderman..  ..The  Poplars,  Ley  ton,  Essex 

Cotes,  John. . . Woodcote,  Newport,  Shropshire 

fCottenham,  Earl  of. .  .Tandridge  Court,  Tandridge,  Surrey 

tCraven,  Earl... Combe  Abbey,  Coventry,  Warwickshire 

Crawley,  Samuel. .  .Stockwood  House,  Luton 

Creyke,  Ralph. .  .Rawcliffe  Hall,  Silby,  Yorkshire 

Cronipton,  John  Bell . . .  DufiBeld  Hall,  near  Derby 

Crosskill,  William. .  .Beverley,  Yorkshire 

Curteis,  Major  Edward  Barrett. . . .  Leesam  House,  Rye 

Darnley,  Earl  of.  ..Cobham  Hall,  Gravesend,  Kent 

De  La  Warr,  Earl. .  .Buckhurst  Park,  East  Grinstead,  Sussex 

Dcnisoij,  John  Evelyn,  MP...  .Ossington,  near  Newark,  Nottinghamshire 

fDerhy,  Earl  of . . .  Knowbley  Hall,  Prescot,  Lancashire 

Dering,  Sir  Edw.  Cholmeley,  Bart.,  M.P....Surrenden-I>eriug,  Charing,  Kent 

Devonshire,  Duke  of,  K.G.. .  .Chatsworth,  near  Bakewell,  Derbyshire 

Dickinson,  Francis  Henry. .  .King's  Weston,  near  Somerton,  SomerEctshire 

Downshire,  Marquis  of. .  .East  Hampstead  Park,  Oakiugham,  Berks 

Drumniond,  (Charles. .  .Newsells,  Royston,  Herts 

Drummoud,  Henry,  M.P.. .  .Albury  l\irk,  Guildford,  Surrey 

jDysart,  Earl  of. .  .Buckminster  Hall,  Colstersworth,  Lincolnshire 

lEgerton,  Wilbraham. .  .Tatt<m  Park,  Knutsford,  Cheshire 

Egmont,  Earl  of.  ..Cowdry  Ijodge,  Petworth 

Essex,  r^irl  of. .  .Cassiobury  Park,  Watford,  Hertfordshire 

tEtwall,  Ralph. .  .The  Mount,  Nursling,  near  Southampton 

Evans,  William... Allestree  Hall,  Derby 

tKxeter,  Marquis  of,  K.G. . . .  Burghley  House,  Stamfqfd,  Lincolnshire 

Eyre,  Charles. .  .Welford,  near  Newbury,  Berkshire 

Eyre,  Henry  Richard.  ..Sliaw  House,  Newbury 

Farqnharson,  John  James. .  .Laugton,  Blandford,  Dorsetshire 


List  of  Governors.  xi 

ilding.  Viscount. .  .Downing,  Holywell,  Flintshire 

ellowes,  Edward,  M.P.. .  .Ramsey  Abbey,  Huntingdon 

iTersham,  Lord. .  .Dnncombe  Pftrk,  Yorkshire 

Itzwilliam,  Earl,  K.G...  .Milton,  Peterborough,  Northamptonshire 

>ley,  J.  H.  Hodgetts,  M.P.. .  .Prestwood,  near  Stourbridge,  Worcestershire 

i'ortescue.  Earl. .  .Castle  Hill,  South  Molton,  Deron 

freeland,  H.  W. . . .  Chichester 

•eshfield,  James  William,  M.P..  ..Moor  Place,  Dorking,  Surrey 

'oiler,  Francis.  •  .29,  Abingdon  Street,  Westminster 


adesden,  James. .  .Ewell  Castle,  Surrey 

l)bs,  Ben.  Thomas  Brandreth ...  47,  Half  Moon  Street,  London 

Idsmid,  Baron.  ..St.  John's  Lodge,  Regent's  Park 

re,  Wm.  Ormesby,  M.P.. .  .Porkiugton  Hall,  Oswestry,  Salop 

afton,  Duke  of. .  .Euston  Hall,  Thetford 

raham,  Rt.  Hon.  Sir  James  R.  G.,  Bart.,  M.P.. .  .Netherby,  Carlisle,  Cumberland 

sy,  Earl...Howick  House,  Aluwick,  Northumberland 

le,  Robert  Blagden,  M.P. . . .  Alderley  Park,  near  Wootton,  Gloucestershire 

le,  William. .  .Kingswalden  Park,  Welwyn,  Hertfordshire 

mond,  Anthony. .  .Westacre  Hall,  Swaffham,  Norfolk 

arcourt,  George  Simon. .  .Burgh  Castle,  Great  Yarmouth,  Norfc^ 

rdwicke,  Earl  of..  .Wimpole,  Arrington,  Cambridge 

rtley,  W.  H.  H.. .  .Lye  Grove,  Cross  Hands,  Sodbury, Gloucestershire 

astings,  Lord. .  Melton  Park,  East  Dereham,  Norfolk 

therton,  Lord. .  .Teddesley  Hall,  Penkridge,  Staffordshire 

yter,  Right  Hon.  Wm.  Goodenough,  M.P..  ..Stowberry  Park,  Wells,  Son:er£;otshire 

athcoat,  John,  M.P. . .  .Bolliam,  Tiverton,  Devonshire 

ieneage,  George  Fieschi,  M.P...  .Haintou  Hall,  Wragby,  Lincolnshire 

enniker,  Lord. .  .Bronie  Hall,  near  Eye,  Suffolk 

Herbert,  Right  Hon.  Sidney,  M.P.. .  .Wilton  House,  Salisbury,  Wiltshire 

eywood,  Thomas  Percival. .  .Ciaremont,  near  Manchester 

ill,  Viscount.  ..Hawkstoue  Park,  Shrewsbury,  Salop 

ppisley,  Henry. .  .Lambourne  Place,  Hungerford 

ebbs,  William  Fisher. .  .Boxted  Lodge,  Colchester 

idges,  Thomas  Law . . .  Ilempsted  Park,  Staplehurst,  Kent 

loghton,  Henry. .  .Hafod,  Aberystwith 

>lbech,  William. .  .Famborough,  Banbury,  Oxfordshire 

[olford,  II.  Steiner. .  .Weston  Birt  House,  Tetbury,  Gloucestershire 

►llaiul,  Edward. .  .Dumbleton  Hall,  Evesham,  Worcestershire 

»pe,  Henry  Thomas. .  .The  Deepdene,  Dorking,  Surrey 

jskyns,  Chaudos  Wren. .  .Wroxhall  Abbey,  Warwick 

lulse,  Lieut.-Col. . .  .Breamore  House,  Fordingbridge,  Hampshire 

lunt,  Zachary  D. . .  .Aylesbury,  Buckinghamshire 


Ic  hester,  Earl  of. . .  Melbury  House,  Sherborne,  Dorset 

hustone,  Sir  John  V.  B.,  Bart.,  M.P.. .  .Hackness  Hall,  Scarborongh,  Yorkshire 
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Keene,  Bey.  Charles  Edmund  Buck.  •  .Swincombe  House,  Nettlebed,  Oxon 

KenyoD,  Lord. .  .Gredington  Hall,  Whitchurch,  Salop 

fKnight,  Frederick  Winn,  M.P.. .  .Wolverley  House,  Kiddennioster 

Labonchere,  Bight  Hon.  H.,  M.P.. ..Stowey,  Somersetshire 

Langston,  J.  Haughton,  M.P..«.Sarsden  House,  Chipping  Norton,  Oxfordshire 

Lansdo#ne,  Marquis  of,  K.O...  .Bowood  Park,  Calne,  Wiltshire 

tLe  Couteur,  Colonel.  •  .Belle  Vue,  Jersej 

tLefcTre,  Bight  Hon.  C.  Shaw,  M.P. . . .  Heckfidd  PUIce,  Hartfbrd  Bridge,  Hsmpd 

Leicester,  Earl  of. .  .Holkham  Hall,  Norfolk 

Lemon,  Sir  Charles,  Bart.,  M.P...  .Carclew,  Penryn,  Cornwall 

Lisbume,  Earl  of.  •  .Crosswood,  Aberystwith,  Cardiganshire 

t Long,  Walter,  M.P. . . .  Bood  Ashton,  Trowbridge,  Wilts 

fLonsdale,  Earl  of.  •  .Lowther  Castle,  Penrith 

Lovelace,  Earl  of. .  .East  Horsley,  Bipley,  Surrey 

MacDouall,  Colonel  James. .  .2nd  Life  Guards 

Maitland,  Ebenezer  Fuller.  ..Henley-on-Thames,  Oxon 

fMalcolm,  Neill...Kilmatiu,  Lochgilphead,  Argyleshire,  N.  B. 

tMarshall,  William,  M.P.. .  .Pattendale  Hall,  Penrith 

fMiles,  William,  M.P.. . .Leigh  Court,  Bristol,  Somersetslure 

Mil  ward,  Bichard. .  .Thurgartou  Priory,  Southwell 

t Morrison,  James. .  .Fonthill  Abbey,  Hindoo,  Wiltshire 

Moseley,  John.  ..Glemham  House,  Saxmundham,  Suffolk 

Mostyn,  Lord. .  .Mostyn  Hall,  Holywell,  Flintshire,  N.  W. 

Murray,  Charles  Bobert  Scott...  .Danesfield,  Marlow,  Buckinghamshire 

Naper,  James  Lennox  William . .  .Lough  Crew,  Old  Castle,  Ireland 
Necld,  Joseph,  M.P.. . .Grittlcton  House,  Chippenham,  Wilts 
fNott,  John. .  .By down  House,  Barnstaple,  Devonshire 
Nugent,  Hon.  M.  W.  Bellew. . . 

Paine,  John  Mainwaring. .  .Famham,  Surrey 

Palmer,  Bobert,  M.P.... Holme  Park,  Beading,  Berkshire 

Patten,  John  Wilson,  M.P.. .  .Bank  Hall,  Warrington,  Lancashire 

Pearse,  Bricc. .  .Ashlying  Hall,  Great  Berkhampstead 

Pennant,  Hon.  Col.  Edw.  Gordon  Douglas,  M.P.. .  .Penrhyn  Castle,  Bangor 

t Perkins,  Henry. .  .Han worth  Park,  Hounslow,  Middlesex 

Pole,  E.  S.  Chandos. .  .Badboume  Hall,  near  Derby 

fPopham,  Francis  Ley  borne. . .  Littlecott,  Hungerford,  Berks 

tPortman,  Lord...Bryan8ton  House,  Blandford,  Dorsetshire 

Price,  Sir  Bobert,  Bart.,  M.P.. .  .Foxley  Hall,  near  Hereford 

fPusey,  Philip,  D.C.L....Pu8ey,  Faringdon,  Berkshire 

Pym,  Francis. .  .The  Hasells,  Biggleswade,  Bedfordshire 

Quantock,  John. .  .Norton  House,  Yeovil,  Somersetshire 

f  Radnor,  Earl  of. .  .Colcshill  House,  Highworth,  Wilts 

Kayleigh,  Lord. .  .Terliog  Place,  Witham,  Essex 

fKichmond,  Duke  of,  K.G.... Goodwood  Park,  Chichester,  Sussex 
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11  ej,  Sir  Matthew  White,  Bart.. .  .Blagdon,  Morpeth,  Northnmherland 

^g,  Jonathan. .  .4,  Chester  Place,  Hyde  Park  Sqaare 

>on,  Earl  of.  •  .Nocton  Hall,  Lincoln 

bartes,  Thos.  J.  Agar,  M.P... .Lanhydrock  Hou^e,  Bodmin 

S^rson,  John. .  .St.  Alban's  Villa,  Highgate  Rise 

LQshoat,  Col.  George,  M.P.. . . Athensam  Club,  London 

Qtland,  Duke  of,  K.G..  •  .Bel voir  Castle,  Grantham,  Lincolnshire 

Int  Germans,  Earl  of. .  .The  Castle,  Dnhlin 

Qaintin,  William. ..Scampstone  Hall,  Scarborough,  Yorkshire 
anford,  EMward  Ayshford. .  .Nynehead  Court,  Wellington,  Somersetshire 
arbrough,  Earl  of. .  .Sandbeck  Castle,  Bawtry 
choley,  William  Stephenson. .  .Thurlow  Terrace,  Clapham,  Surrey 
»liadwell,  Lucas. .  .F^irlight,  Hastings,  Sussex 
clley,  Sir  Johu  Villiers,  Bart,  MP...  .Maresfield  Park,  Sussex 
Maney,  Robert  Aglionby.  •  .Walford  Manor,  Shrewsbury,  Salop 
>mith,  Johu  Abel,  M.P..  ..Dale  Park,  Arundel,  Sussex 
>ondes,  Lord . . .  Ehnliam  Hall,  Elmham,  Norfolk 
»theron,  Thomas  H.  S.  B.  E.. .  .Bowden  Park,  Chippenham,  Wiltshire 
Spencer,  Eiarl,  K.G.. .  .Althorp,  Northampton 
anhope,  John  Spencer... Cannon  Hall,  Barnsley,  Yorkshire 
ansfield,  William  R.  Crompton. .  .Esholt  Hall,  Leeds,  Yorkshire 
Stradbroke,  Earl  of..  .Heuham  Park,  Wangford,  SuflTolk 
Strutt,  Edward,  Right  Hon.,  M.P.. .  .St.  Helen's,  near  Derby 

Stiiherland,  Duke  of,  K.G.. .  .Trentham  Park,  Newcastle-under-Lyme,  Staffordshire 
Jtton,  Hon.  John  Manners,  MP... .Kelham,  Newark,  Notts 
Suttou,  Sir  Richard,  Bart.. .  .Cambridge  House,  Piccadilly,  London 

Tanqueray,  John. .  .Hendon,  Middlesex 

Thorold,  Sir  John  Charles,  Bart..  ..Syston  Park,  Grantham,  Lincolnshire 

Torrington,  Viscount. .  .Yokes  Court,  Mereworth,  Kent 

owneley,  Charles..  .Towiieley  Park,  Burnley,  Blackburn,  I^ncashire 

Pownley,  Richard  Greaves. .  .Fulborne  House,  near  Cambridge 

unno,  tMward  Kose.  ..Warnford  Park,  Bishop's  Waltham 

Turner,  Charles  Hampden. .  .Rook's  Nest,  Godstoue,  Surrey 

Qxford,  George  Parker. .  .246,  Strand,  London 

Wakeraan,  Sir  Offley  P.,  Bart. . . .  Perdiswell  Park,  Worcester 

Talsh,  Sir  Johu,  Bart.,  M.P.. . . Warfi^ld  Park,  Bracknell,  Berkshire 

/ahingham,  Lord. .  .Mertou  Hall,  Thetford,  Norfolk 

I'aterton,  Capt.  George. . , 

Test,  F.  R.,  M. P.... Ruthin  Castle,  Denbighshire 

\stminster,  Marquis  of,  K.G.. .  .Motcombe  House,  Shaftesbury 

^Vhitbread,  William  Henry. .  .Southhill  House,  near  Bedford 

VN'illiams,  Sir  Erasmus,  Bart...  .Marlborough,  Wiltshire 

rilmot,  Edward  Woollett..  .Hulme,  Walfield,  Congleton,  Cheshire 

Wilson,  Henry. .  .Stowlangtoft  Hall,  Bury  St  Edmund's,  Suffolk 

nishere,  William. .  .The  Fry  the,  Welwyn,  Hertfordshire 

ringate,  William  Bernard. .  .Hareby  House,  Spilsby,  Line. 

'ood,  George,  Hanger  Hill,  Elaling,  Middlesex 
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Wood,  Edward  Robert. .  .Stout  Hall,  Swansea 

Wood,  Col.  Thomas..  ..Littleton  Honae,  Chertsey,  Surrey 

WroughtoD,  Bartholomew.. .WooUey  Park,  Wantage,  Berkshire 

Wyndham,  Col.  George..  .Petworth  House,  Sussex 

Wynii,  Sir  Watkin  Williams,  Bart,  M.P....Wynnstay,  Rhnabon»  Dentnghshire 

fYarborough,  Earl  of. .  .Mauby  Hall,  Glantbrd  Bridge,  Lincolnsliire 

Zetland,  Earl  of. . .  Aske  Hall,  Uichmond,  Yorkslure 


f^onorarg  JWembcrs. 


Austria,  His  Imperial  Highness,  John,  Archduke  of 

Buckland,  Rev.  William,  D.D. 

Daubcny,  Professor  Charles,  M.D.,  University  of  Oxford 

De  la  iJeche,  Sir  Henry  Thomas,  Director  of  the  Ordnance  Geological  Survey 

Everett,  Ilou.  Edward,  President  of  Cambridge  University,  United  States 

Graham,  Professor,  University  College,  London 

Heuslow,  the  Rev.  Professor,  University  of  Cambridge 

Hofniaiin,  Dr.,  Museum  of  Practical  Geology,  London 

Johnston,  Professor,  University  of  Durham 

I-icbig,  Dr.  Justus  von.  University  of  Munich 

Murchison,  Sir  Roderick  Impey,  Vice-President  of  the  Geographical  Society 

Parkes,  Josiah,  11,  Great  College  Street,  Westminster 

Playfuir,  Dr.  Lyon,  Museum  of  Practical  Geology,  London 

SimontLs,  James  Beart,  Royal  Veterinary  College,  London 

Solly,  Edward,  Professor,  University  College,  London 

Sprengel,  Dr.  Cliarles,  Prussia 

Stevenson,  the  Hon.  Andrew,  United  States  of  America 

Van  de  Weyer,  M.  Sylvian,  Belgian  Minister,  Loudon 

Way,  John  Thomas,  23,  Holies  Street,  Cavendish  Square,  London. 
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Hisit  of  Mto^ttg* 


f  Life  Membcr*8  mark. 


je.  ..SlUworth  Lodge,  D»ventry 
.  .The  Orange,  Wellin^borousfh 
H...  .Bower,  Long  Asbton,  Bristol 
T. . .  .36,  Gower Street 

an Castleacre,  SwafTham,  Norfolk 

. . .  Woodhousc  CaiT,  near  Leeds 
, .  .Salcott,  Maiden.  E«ex 
Rising  Sun  Inn,  Chapelfield,  Norwich 
r.  Earl  of. .  .Birlin:?  Manor,  Maidstone 
... . Abinger  Hall,  Dorking,  Surrey 
)mas . . .  Dnnster,  Taunton 
n.. .  .Bametby,  Brigg,  Lincolnshire 
S.  11. . .  .Kelvedon,  Essex 
es. .  .Prinknash  Park,  Painswick 
ere.  P.  F.  Palmer,  Bart.  .  .Bridgewater 
.  Dyke. .  .Spydoncote,  Exeter 
,  B.. .  .The  Hook,  Northaw,  Middlesex 
Heatherton  Park,  Wellington,  Somerset 
.  Sliaflo.Bart.. .  .20A,  St.  James'  Square 
nder. .  .Woulogne-sur-Mer 
MS  H.. .  .Alton  Court,  Ross,  Herefords. 
.. .  .Ilawkhurst,  Kent 
■y . .  .High  Street,  Windsor,  Berkshire 
Tlios.  B...  Aldridge  Ix)dge,  Walsall 
.Farmdish,  Wellingborough,  Northam. 
.Farmdish,  Wellingborousrh,  Northam. 
.»...,  Hams  HhII.  Coleshill,  Warwicks. 
I.  J. . .  .Langford  C<iurt,  Bristol 
.  .Priors  Mesne,  St.  Briavells,  Coleford 
.  C. .  Boyton  Ho-,  Heytesbury,  Wilts 
Robert . . .  Fromer  Lodge,  Down,  Kent 
pt.  R,,  R.N....Lyndhur8t,  Hants 
m..  ..Belford,  Northumberland 
;?o!»rton,  Moreton-tm-the-Marsh 
ward ...  I  lenton  Park,  Otiey,  Yorkshire 
holas. .  .Charlbury,  near  Enstone,  Oxon 
obert.jun..  .Farmdish,  Wellingborough 
rt . . .  Uurlingliam,  Norwich 
3ert. .  .St  Leonard  s  Forc.st,  Horsham 
v.,  jun. . . .  Frilford,  Abinj^don,  Berks 
ftledon. .  .Sudbury,  Suffolk 
., .  .Surinam  Terrace,  Stratford,  Essex 
imes. . .  Doncaster,  Yorkshire 
',  ;M..  .  .Ballochmyle,  Mauchline,  Ayr. 
.  M....Swinhope  Ho.,  Louth,  Line. 
. .  .Grist on,  Wotton.  Norfolk 
»ii,'h . . .  Longcrofbi  Hall,  Lichfield 
W....Tlie  Moor,  Kington,  Herefords. 
...Oakfield,  H.iy,  Herefordshire 
lolt  Farm,  Pilton,  near  Shepton  Mallett 
Ralph. .  .Rathampton.  Bath 
)ur...Cres*elly,  near  Pembroke 


Allen,  Thomas. .  .Tlnmuatoa,  Leioeater 
Allen,T....Upton Cottage.  MaodeaaeUUChMhira    ■ 
fAllfrey.  Robert. .  .Wakefield  Park,  Bewiinff,  Bmkm 
Allies.  Robert..  .The  HiU.  Wotveater 
AUin,  Ricliaid... Little  Moore,  Oxford 
Allington,  Rer.  J.. .. Little  Barfoid,  St.  Neot's 
Allison,  Joseph. .  .Bilby,  Retford,  Nottinghaiiidiire 
AUiston,  John ...81,  Suffolk  Street,  Charing  GroM 
AUix,  Charles. .  .Willonghby  Hall,  Grantham,  Line. 
AIlsop,  Henry. .  .Barton-on-Trent,  StaSbrdahire 
Almack,  Baragh. .  .41.  Albion  Street,  Hyde  Pkrk 
Almaek,  John. .  .Beverley,  Yorkshire 
fAlvanley,  Lord. . .  Pepper  Hall,  Catterick 
t Ambler,  Henry. . . Watkinson  Hall,  Halifkx,  Yorka. 
Ambrose,  John. .  .Copford,  Colchester,  Essex 
Ames,  George  Henry. ..Cote  House,  near  Briatol 
Ames,  John..'.ClevelaRds,  Lyme,  Dorset 
Ames,  Lionel. .  .The  Hyde,  St.  Alban's,  Hcrtfotd*. 
Amos,  Charles  E.. .  .Grove,  Southwark 
t.\nderson,  Alexander. . .  Horsmonden,  Kent 
Anderson,  David. .  .West  Nanen,  Camaostie,  Forikr 
Anderson,  George. . .  Walton^on-Tliames 
Anderson,  Jos.. .  .Whitley,  Tynemooth,  Northnmb. 
t  Anderson,  R  . .  .Grey  Street.  Newcastle-upon-Tyne 
Anderson,  Robt.. .  .Weston,  South  Shields,  Durham 
Anderson,  Robert  A. . .  .Cirencester 
Anderson,  T..  .Little  HarleTower,Newca8tle-on-Tyne 
Anderson,  William. .  .Bont  House,  South  Shielda 
Anderson,  William,  jun. . .  .Newcastle-npon-Tyne 
Andrew,  George. .  .Came,  St.  Austell,  Cornwall 
Andrewes,  C.  J . . . .  Kate's  Grove  Iron- Works,  Reading 
Andrewes,  Eduin..  .Shroton,  Rlandford,  Doraetriiire 
Andrus,  P.. .  .Scadbnry,  South  fleet,  near  Gravesend 
Angerstein,  Wm....Kilmarsh,  Market  Uarhoro* 
Angeworth,  William.  ..The  Hay,  Bridgnorth 
f  Annandale,  P. . .  .^lotley  Grove,  Neweastle-on-T^e 
Ansley,  Gilbert. . .  Hoaghton  Hill.  St.  Ives,  Hants 
fAnson,  Sir  John,  Bart.. . .  Avisford,  Arundel 
Anstiee,  J.. .  .Madeley  Wood  Honse^  Broaeley,  Salop 
fAnstruther,  J.  H.  L.. .  .Hintlesham  HaU,  Ipawidi 
tAnstruther,Sir  R.A.,  Bart..  .Balcaakie,  Leven.  Fife*. 
Antrobus,  Joseph. . .  B^mton,  Northwich,  Cheshire 
Aplin ,  Henry. . .  Combe  St.  Nicliolas,  Somerset 
Appleby,  W. . .  .Ulgham  House,  Morpeth,  Northmnb. 
fApplewhaite,  Edward. .  Pickenbam  Hall,  Swaflkm 
fArbuthnot,  John  A.. .  .Coworth,  Chertsey,  Surrey 
Archbold,  John. .  .Rifltngton,  Berwick-on-Tweed 
f.lrchbold.  R..  .David's  Town,  Castle  Dermot.  Ireland 
Archer,  Edward. .  .Trelaske,  Lannoeston,  Cornwall 
Archer,  Henry. .  .Barrow,  Grantliam 
Archer,  Thomas. .  .Ely,  Camlnridgeshire 
Arkcole,  W. . .  Langoey,  Westham,  Eastboame^  Snani 
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Arkeoll,  Thonaf,  Jan....One«tlInf»  Hastings 
f  ArkeU, T.. . .Pen  Hill  Fann.  Swindon,  WilU 
Arkell,  Thomaa. .  .Boddinfton,  Cheltenham 
Arkarright,  Ber.  J. . . .  Mark  Hall,  Harlow.  Vmn 
Arkwright,  Peter..  .WlUenby.  Matlock,  Derbyshire 
Armitage,  A.. .  .Moraston,  near  Roas,  Herdbfdbhire 
Anmtrong,  G. .  .Heddon-on-the-Wall,  Northnmb. 
▲mutrong,  J.. . .Higliam  Plaee,  Neweastle  npon-T. 
Annytage,  Col. .  .Broomhill  Bank,  Tonbridga  Wells 
Arnold,  George,  Jnn. . .  .Dolton,  Crediton 
Arnold,  T.  O.. .  .The  Park,  Hacherleigh,  Devon 
Arrowsmith.  Thos.  Chas.. .  .BlaekMais  St.,  Stamftud 
Amndell,  Hon.  R.  A. . .  Honghton  Lodge,  Stockbridge 
Aahby,  Alexander. . .  Staines 
Aibdown,  S.  H..  ..Uppington,  Wellington,  Salop 
Ashhurct.  John  H.. .. Watentoek,  Oxford 
.Ishlin,  John...Fxisby,  Spilaby.  Lincolnshire 
fAshton,  H.. .  .Woolton,  near  Liverpool,  Lancashire 
Ashton,  Richard... Limefleld,  Bury,  Lanrasltire 
fAakew,  Sir  H.. .  .Pallinsbnm  Ho.,  Coldstream,  N.B. 
Aiplin,  Charles. . .  East  Tilbury  Place,  Homford 
A»plin,  C, Jnn...  .Little  Wakering  Hall,  Kochford 
fAstbory,  William. •  .4,  Munster  Terrace,  Fulliam 
fAstley,  F.  L'Estrange. . . Melton ConsUble,Thetford 
t Aston,  Kt.  Hon.  Sir  Arthur.  ..Aston  Hall,  Chealiire 
t.\ston,  Samnel...Buahwood  Lodge.  Warwick 
Atcherley,  Thot.  C....The  Hurst,  Westbory,  Salop 
f  Athorpe,  J.  C....liinnington  Hall,  nr.  Rotlieram 
Athreton,  George  T.. .. Mount  Alyn,  Wrexham 
Atkins,  K.  M... Kingston- Usie,  Wantage,  Berks 
Atkins,  Thos. S....Kiml)erley,  WymomUiam,  Norf. 
f  Atkinson,  Jas.. . Winderwath,  Penrith,  Cumberland 
t Atkinson,  J.  H.  H.. .  •  Angerton,  Morpeth 
Atkinson,  John... Charlton,  near  Salisbury,  Wilts 
Atkinson,  J.  R.  W....Elmwood  House,  Leeds 
Atkinson,  Tobias... Kendal.  Westmoreland 
Atkinson,  William... Ashton  Heyes.  Cheitter 
fAtkinson,  W.  James...  Marlow,  Buckingliamshire 
Attenborough.  J.  ...Brampton  Ash,  Market  Harbro* 
Atterbury,  Henry  Thomas... Wobnrn,  Bedfordshire 
Austin,  Wm.  Hasledine... Norton,  ShUTnal,  Salop 
Aveling,  Thomas. .  .March,  Cambridgesliire 
Averman,  John. .  .Bamham,  Sutton 
Avery,  Thomas  Charles. .  .Gloucester 
Avery.  T.  R.. .  .Boscastle,  Cornwall 
Aylmer,  John  H.... Walworth  Castle,  Darlington 
fAynitlcy,  J.  Murray... Underdown,  Ledlwry 
Ayres,  ltobt....Gittford,  Biggleswade,  Bedfordshire 

fBabington,  Qias.  C,  M.A. . .  St.  John's,  Cambridge 
fBack.  John  AlA«d. . .  18,  !<t.  Giles'  Street,  Norwich 
■j-KMkhouve,  Edmund... Polam  Hill,  Darlington 
Bacon,  G.  P. . . .  I^wes 

Bacon,  Jamei. .  .Pluckley,  near  Aihford,  Kent 
Bacon,  Rich.  Novenre..  ..Mercnry  Ofllce,  Norwich 
Bacon,  William. .  .4,  Osborne  Villas,  Clieltenliam    . 
Badcock.  lien jamin.. .Broad  Mreet,  Oxford 
Bsdcock,  Henry. .  .Taunton 
Baddelcy,  Thomas. ..  Wellington,  Salop 
BadlMm,G.  U...The  Sparrowes  Nest,  near  Ipswich 
Bagnell,  Thos....  Great  Barr. Birmingham 
Ba;.'ot.  R«>v.  Richard  W.. . .  Famdon,  Cheater 
fBagot,  Hon.  Wm...  .Blithaaeld,  Rugeley,  Staffa. 


tBaito7,Chaa....5, 
Bailey,  E.. .  Martyr^  Worthy,  nr.  WlidhHte.Mi 
Bailey.  G.. . .  Lea  HaU,  Alfarighloi.  WalnriMfM 
fBalley,  Janes. .  .Nynehsed,  WcUiaglsa,  &»■* 
tBaney,Slr  J.,  M.P....OkBwkcFBk,On(ttisdl 
Bailey,  Wm....Hanle7,  De«  WiMhertffV.Bi* 
fBailey,  Wm.. .  .HaiUi!«,  BMT  BtUM,  Nsilta^ 
Bailey,  WIUiaBB...Oekeii.WolvcriudBVtae 
Baillie,  Wm.  Hnntcr. .  .4,  Upper  Hailev  9tMl 
Bainbridge,  C  H....LaBley  Fkfk.D«ihm 
Bainea.  John  Fuller. .  .Stiated,  naar  BMetise,  Bat 
Itaker,  BenJ.  Heeth...  Ade,  nearNefwIeh,  taf* 
Baker,  George  WIUiaB8...FlBk  Am.  Wataa 
Baker,  J.  B....ThraxeBb7  Hell,  awg flirtwil)^ 
Baker.  Robert... Writtle,  ^mn. 
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Jaa.  G.. . .Sbidfleld  Ho.,  Wickham.  HanU 
!tt.  A.. .  .Willingham  House,  Market  Raaen 
I,  J.. . .  Adsett  Court,  Westbary-on-Sevem 

I,  Sir  W.  £L  R Downton  Hall,  Ludlow 

,  J.. .  .Noyadd  Ho.,  Aberayron,  Soutli  WaJea 
J.,  jun....Mawley.  Cleobury-Mortimer 
John. . .Hildenstone,  Stone,  Staffordshire 
Wm.  Kemp. .  .Fisheritick,  Lichfield 
,  Edward. .  .De  U  Pre  Abbey,  Nerthampton 
,  Hon.  P.  P.. . .  Brymore,  Bridgewater 
Lt.-Gen.  Sir  Ed.,  Bt... Richmond  Pkirk, Surr. 
Henry. .  .Coo pen,  Chislehnrst 
J..  .Cotou  Hall.  Prees,  near  Market  Drayton 
L . .  .Trowlyraur,  Newcastlo-Emlyn,  S.  W. 
lohn. .  .We^tdean  Hou:ie,  Chichester.  Sussex 
Ed««-ard. .  .Closworth,  Yeovil 
liomas  lioM  yer. . .  Iweme  House,  Blandford 

J.  T Milton  Hill.  Abingdon,  Berks 

)ayid. .  .Cirencester,  Gloucestershire 

dw.. .  .Siddin^ton  House,  near  Cirencester 

amuel. .  .Gloucester 

V'illiam  C. . . Cirencester,  Gloucestershire 

didiartl . . .  Hiiihop  Auckland,  Durham 

,  Capt.  H.  A.. .  .Steeple-Aston,  Woodstock 

V.  B. . .  .Qiadhurst,  Dorkin;;,  Surrey 

Wm.. .  .Doniitn^rton.  SbilTnal,  Shropsliire 

lomas ...  I  lult.  Norfolk    . 

r'  . .  .Skeflin^^ton  Vale,  Billesden,  Leicester 

''m.  Edw....Alkerton.  Banbury,  Oxfordsh. 

obert. . .  Ayr,  Scotland 

in . . .  GolUbanger.  Maldou 

bert. .  .Eastlmurne,  Sussex 

ige,  C.  H.. . .  Atherstone  Hall,  Atherstone 

;,  IIenr>-. . . Mury  St.  Edmund's, Suffolk 

Wm Blacklan«ls,  Flympton  St.  Mary 

,  James  B.  Sanders. .  .Stoke  Ferry,  Norfolk 

Thomas. . .  Richmond,  Yorkshire 

W-,  JoIiD. . . Knowle,  Cranley,  Surrey 

.-,  W. .  .Slade  IIo.,  Levenshume,  Manchester 

Mliam. .  .Cuckermuuth,  Cumlierland 

n,  (ieorjje. .  .Torrington,  Devon 

dge,  Juhn...BreUoii  Park,  Wakeield 

,  Charles. . .  West  ViUe,  New  BoUi^taioke 


Brunwvll,  Ghristoplier. .  .Headon  Ho.,  Snadctlaad 
Bnmwell,  D.  K....Fnnttegtoti,  Ghichetter 
Brand,  Hon.  Henry,  M.P... .Glynde.  Lewea 
fBrander.  R.  B. . .  .Bexhill  Gnnge,  Sussex 
Branson,  T.. .  .Norton  Cottage,  near  Shiffnal,  ffluopa. 
Bran  white,  G.  H. . .  .Gestingtborpe,  Sndbary,  Soffolk 
Brmvender,  John. .  .GixeneesCer 
Breavington,  W.  G.  Kindred. .  .Sntton,  Hoonstow 
Brett,  John  Lowdham. .  .Gorfe  GasUe,  WimborB» 
fBrKts,  Chaa.  . .  Exbnry  Honae,  Fawley .  HampsUre 
Brewer,  E.  • .  .The  Maindee,  Newport,  Monmoutha. 
Brewer,  Jeholda. .  .Newport,  Monmontlidiire. 
Brewitt,  John . . .  Wiekford,  Esses 
Brewster,  James. . .  I ,  GranTille,  Sqnare,  Pentanrille 
Brewster,  Jose]^. .  .Handsworth,  Birmingham 
Brickwell,  G. . .  .Overthorpe  Lodge,  Banbury,  Oxon 
Briekwell,  Wm.  Henry. . . F^eckhampstesd,  Bucka 
Bridge,  Thomas... Wynford  Eagle,  Dorchester 
Bridge,  Thomas... Bnttsbnry,  Ingateatone,  Essex 
Bridges,  John. . .  Westwood,  Tuxford,  Notts 
Bridson,  Henry... West  Bank,  Bolton-le- Moors 
Briggs,  Benjamin... Seamblesby  Hall 
Bf iggs,  John  A. . . .  Bessels  Oreen,  Chevening,  Kent 
tBriggs,  Rawdon. . .  Rir.twith  Hall,  Harxowgata 
tBrig<.,'a,  R.,  jun.. . .  Eaxtfield,  Warkworth,  Northd. 
fBright,  Johu. .  .Teddesley  Park  Farm,  Ptmkridg* 
Bright,  John,  M.D.. . .  19,  Manchester  Square 
Bright,  Joseph. .  .Leamington,  Warwickshire 
Brigstock,  W.  O.  .  .Blaenpont,  nr.  Newcastle  Emlyn 
tBrise,S.B.I(..  .Spains  Hall,  Finehingfield,  Hraintree 
Brittain,  G.  Dawes. . .  Ercall  Park,  Wellington,  Salop 
Broade,  P.  B.. .  .Fenton  Hall,  Stoke-npon-Trent 
Broadmead,  Philip. .  .Milverton,  Somerset 
Brockman,  F.  H.. . .  lieachborough,  Hythe,  Kent 
Broadhurst,  J.  E. .  .Crow  Hill,  near  Mansfield,  Notts 
Brof^en,  John  Thomas  Nathaniel..  .Lincoln 
tBroke,Sir  A.  de  Cai)ell.  ..Oakley-,  Kettering 
Bromfield,  W.  W. .  .Dnnchurch,  Warwickshire 
Bromley,  John. .  .Derby 
Bromley,  Robert. .  .Derby 
Bromwich,  Thomas. . .  Wolston,  Coventry 
Brook,  Arthur  Sswyer. . .  BexhiM, Hastings,  Sussex 
Brooke,  Edward. . .  Msrsden  House,  Stockport 
Brooke,  J.. .  Park  Farm,  Brading,  Newport,  Isle  of  W. 
Brooke,  John,  jun..  ..Gapel,  Ipswich 
Brooke,  John  W.. . .Stbtoo  Pttrk,  YoxTord.  Suflblk 
t Brooke,  Sir  R.,  Bart.. .  .Norton  Priory,  Runeum 
Brooke,  W.. .  .Babworth  Cottage,  nr.  Retford.  Notta 
fBrooke,  W.  De  Capell. .  .The  Elma,  Market-Harb. 
Brookee,  Wm.. . .  Elmstree,  Tetlmr>-, Gloucestershire 
fBrooks,  Bernard. . .  L>ford,  Abingdon,  Berkshire 
Brooks,  Yen.  Archdesoon  J. . . .  Everton,  Lirerpool 
Brooks,  Samuel. . .  Bank,  Manchester 
Brooks,  Tho«.. .  .Croxby,  near  Gaistor,  Uneolnahire 
BroomhaU.  T.  T.. .  Beech  Cliffe,  Treatham,  Staflbcds. 
Bros,  Thomas. . . 

Bronghton,  Rev.  C. .  .Norbnry  Rectory,  Ashboorae 
Brought  on,  R.  N.. . .  Llwynygroes,  Oswestry 
Brown, David. .  .Cathendine  House,  near  Ikeeon 
Brown,  Edward. .  .Harewood,  Leeds,  Yorkshire 
Brown,  Edwrard  W....Lan:;ton,  Wraijby 
Brown,  George. . .  Avebury,  Marlboroagh 
fBrowa,  Rev.  H,H.„,  Barton,  Sleafotd,  Lineoliiah. 


XX 


Royal  Agricultural  Society  of  England. 


Brown,  Henry. . .  Athby-de-k-Z^ehCf  LeioMtanhire 
Bnmn,  H.  L..  Jkrtun  Lh1|^,  Klmgiltcrvwell^  Deroa 
Brown,  Jamea.     Arnitton,  Kdfnbuirjth 
Brown,  John...ComptDn,  Gut  llaey,  Berkslilre 
Brown,  John. .  .Trlnf 

Brown.  J. .  .C^ildham  (UH.  Wli^nrh, Gbmlirid|r«h. 
Brown,  J.... South  View,  kUhonm^  Hann^rfQni 
Brown,  J — Salter  Ghif>  ChratetAeM,  Il«rbf  ihin 
Brown,  John     .Si^ion  Dp1bt»L  IUH,  North  J^drlds 
Brown,  J.  L.       H-num^nt  Cx)t<^,  B^ftoA -on  J{ umber 
Brown,  J.  Wuhbaurnc.  rfcutt^nr,  Swixidon.  Wilt* 
Brown.  B«v.  L.  A..     Kelwll.  S^xmumthBin,  SuOtilk 
i-Brown.  Potto.    ^Honglitan,  nti«r  Huntlnt^tjon 
Brown,  Robert  Jejrc>rya      C'i renecxt^T 
Brown,  Thoa..     1'ai^k[n|^ati,  Udiflehl ,  Staffbrdahire 
Brown,  T.  Crowther. .  CSrene^it^f,  GbuctFjjiLcnigire 

fBrown,  T Holney  Lodjtv,  n*u  CuekfleUf  Suaaez 

Brown,  William..   itanQn,  iwisu'v  Wilta 
Brown,  William. .  .Trinfr,  llertforJihire 
Brown,  William... South  Mills.  Illunliam,  St.  Neota 
t Umw n  p  ^Ml I lam ,  M J».     R i cb iw , i uA  i Hll ,    .iverpool 
Bmwti   W  WiUiain*.     A  lerion  Han   h^A% 
Browne.  Georfce  Lailifiwi      3,  Mrick  CtHift/Femple 
Browne,  T.  K...   ANd-'terkford,  Glmicfr«eTthire 
Browne,  Rev.  T.  C.     J[#Kdiftj;tdtt  guarry  Oxford       I 
fBrow  ne,  Wade       Maal^tiin  PiirltfiKli  Hd.,  Bradford    j 
Browne,  Wiaiim      Tiidi*rlU  L^nn.  Norfolk  j 

Browiiinf,  K.       Hiilmer  Ktirhen  fVrnn.  }«udl!ary 
Bruce,  C.  L.  €.,  Ma*         IiinHwU.  Ftir^*^.  N.  II. 
Bruce,  J,. .  .TlddtiiErtun.  SrrmtrurdHCni  Avon.  Wfcrw, 
Bruce,  I^wi«  K   ijf''*       Kvtmon,  Hreiiialry,  Kent 
Brup**.  W.  H.  L.     .Stvnd    M«flk«hii(u,  Wj^tihire 
Bryan,  Frederick  TUim.       K  iiowiurjtun,  nt.  Oakham 
Bryant.  Jamei. .   Fhw^wct   I'Umuutl 
Brymcr.  John. . .  1,  Hplrf*i![ipri»,  Wfymonfli 
f  Hubtf,  Antliony  . . . Witrumbe  (3<)url,  nr.  (Slonceater 
Buchan.  Jam«^...A4^lKiroo(;h,  Kidderminster 
Buck,  Albert. .  ^SanMrne  Trrrire,  Wor«f«t« 
Bufk,  Willi  am       Kajtt.Ffflflpi)fh^  MaUliione 

Bucke,  L.,  M.P Moruton  Ihr,,  Dldpfard.  Ue^ofuU. 

Buckland, George.     Amende h,  Cmti brook,  Kent 
Buckland.Thomaf.Jun.       Wraynhiiry,  J^tsiiufHi 
Buckley,  Col.  E.lwd.  P.. .  .Nt-w  Hall,  near  Salisbury 
Buckley,  John  N.  ..Normanton  Hill,  Ix)Ughboroagii 
Buckmaater,  J.  C .  .l»arkhurst.  Isle  of  Wight 
fBudd,  J.  Palmer. . .  Ystalafon,  Swimsea 
Budd,  William      Avion  Jr-W^Uw,  DsTcntry 
BuKKins,  John. .  .Ikhitli'k  V*.tm,  ftution  CalOAeld 
tBiilkeley,Sir  R.  W    ]ti.       ^mW*  1  Mil.  Iteaumaris 
Bull,  Aibun-    .Hatiiifrll,  lUnbury,  Oxon 
Bull,  Humphry...A«titn  Clinton,  Tring 
Bttllen.  Kdnard. .  .$;   G(i1i1*mi  fkiititv 
tBiillen,  John  T      .8¥dlIiif|Oj»irt,  hmt  Dorchester 
BttUer,  Sir  A.. . . Pcimd,  near  Plyminiiht  Deronahire 
Buller,  James  Wentworth.   .flownva,  Knetei- 
fBuller,  Sir  J.  B.  Y.,  Bart.,  M.l-      ,Liipt  on,  Torquay 
fBoller,  Morton  Ed  m  ard . .  Dil  liorne^  Chemdla 
Bulley.Rev  F..     M«c'li'len  Cotl„*Jifow5 
Biillimore.  W.. .  Wjtlkrtm  «t.  'GranibBttt,  LiDciDliiak 
Bullinfr,  John. .  .Toll  Hill,  Difttchurrk 

tBuUock,  F Iji?.!  tUiitlirttv  %Vm!Irup,  Berkahire 

Bullor!<,  (i(^n;e. .  .Kast  Coker,  Somcraet 

Bullock,  Henry  .   .Funlkbourn  HaU,  Witham,  Emx 


Bulner,  Chvlet. .  .Herdbtd 
fBult,  Jamea  8.. .  .Dodhm  Ho..  KlnRrtM.lteilH 
Bnlwer,  Ber.  JuMa...tIaiiiitiHh  Hcviec^, TMM 
Bnlwer,  Wm.  Lytton.   .U^^  don  IUlW,  Rpe^^aa 
BuhburyJI  M..     MArl«i(i«.  Hun«.  N>*lufy,Bnti 
Buony,  Edwatd  John.    .Otriat  Cbufdi,  Oif^ad 
Durbei^ ,  damtiel      Wivxball.  ta»r  Warwick; 
Bnrbory,  J.       Jlnieek  Oran<^e.  A«lib%^4e^l«-2M4 
Borden,  R. . .  Cbm  Le  ^en.  Sinrkron^cA  T«<t  Jisilia 
Burdon,  Oec3T|« ,   .Uedilon  Tf4    ftievcanlpHHT^ 
Bnrgam,  H      Iticltenoti  Cfnitt.  T.«4bary,Uffitafa 
Buif eti,  Henry .  «l t.  St .  H » it h in 'i  Lue,  C!i^ 
Bnrgeaa,  Cape.  H.  W.,     Finroy  Park,  Hifl#M 
Buigeaa,  J .     Ridlin  jr^on  P  k^  Uppiitftkaie,  Mlih 
Burgess,  Kubt.      Winterhoame  ZeUlM,  BlviM 
Bnrgesa,  Stephen .     W«»Abn»k ,  Lydd,  Kc^ 
Burgess,  W     Wi^gsnbiill .  lit.  M*r .  M  .    .      l|« 
Burgess,  William. . . lOS,  NMrgtt* atiMC, Qtf 
Bnnroyne,  Sir  J.  M.,  Bt..  .Sanaa  Park,  I 
Barke,J.Frpfidi.    .Lni-iT^  l   .'!...■,  h  j-i  \t\vk 
BnrkiU,  Fl.  W       Wjnti-f  hu^lf^^  Jkn^n-di^lMvM 
Bume,  Ihm  tl     .  Loypiion  HaU,  N>m|«t«,ai^ 
Burnell,  Kdwaid     .Tliornry,  Hli^iop's  9i«i9i»t  n 
Bumell.  K.  P.. .  Wmkbume  H«|i,  nw  ^vaHntfi 
Burnett,  Akxandrr     .Mwtnrn.  Cr«dfiQn 
Burnham,  G.,     Wet1ingljnrt>ngh,N<tftht]Bii(N^ 
Bumham,  W.  tK  .S[<4taLiViB^p  Pana.Dlihiifcw* 
flkirr.  Duifel  Higfotd ... 
UutTh  tklnard,   J)ariGTitb1i>.  BedfotdUUft 
Burrmrd,  Gearge,.  WjtLlwDipibfi,  L^tnmiit  •'>  !!■■ 
Barren ,  Hr)  an      BnKim«  I'ark ,  near  Alnwick 
fllurTFll,  Charles.     Tkvtfcinl 
Barrel!,  J     Fornhani  Si,  Msrtl  n ,  Bnrv  St.  Uwnf* 
Barrel!,  J.  F..  jun. .   .  Mantir  Ho.,  Rrtaky,  HifM 
Barrel!,  ttobert,  .Durham 
Barrel!.  Walton.    W(-«t}ef.  Bary  St.  Ednw'^ 
Burroaghes,  H .  N.,  M.P    ' ,  lturriii;<li«ni  Hall.Nn* 
Barroughes^  Hi-y.  J     .  Unrw^^i  ijsdjfc,  Ksr»» 
Burroughe^Jiu.Byrkln.     Uurluii^hiijii  H»]l,N<i'*^ 
Burroughes,  Rev.  T.. .  .Giftelty,  ^F«1H*Tkel 
Burroughes,  William..  .Calrwihall  Hall,  Nor*kl 
Burt,  Edwin. .  „  A*hi*  l^-k  Coiirt,  OakHiii  Wall 
Burt,  Henry. .  Gtticoek*!  Fftrm^  (ittrtl/Sumf 
Bart.  W ]  1  \  lani .     Witeliam  pton^  U  iniHvirf ^  jjoe^ 
Barton,  David,  Jitn,»   .Cherry  llnrtDii^  Hsrerliy 
Burton,  Robert      Lfitij|nor  lUU,  slMvwifauiy 
Barton,  Tho4v     ,  Uiigivy  Grati^,  Loddon,  |2ii^ 
Burton,  Hum,,  j>a (I.      tliurton^  n(!ar>«rwieb 
Kury.  Kdwant.     Hii|«l4>nmgli  fUH,  ^^htrflletd 
Busb>',  \Unt\  G^odpav.  , M*:irf imj  In-ibe-Mink 
Busby,  William,     Ne*^on-l|.  Wthu*i*.lW»lp  . 
fBush,  J  ohn  W       Fiirw ottA ,  Weatbary,  WDU 
Bushel!,  wniisni     .PMoliDt],  Wbigham,  Scat 
Busk ,  E.  Thos. .  K^n!  '•  Onjup ,  Ed  m  ont  t>n  J*1  ]M\^>^ 
fBusk .  Joseph .    .  C^  iwtr  Lodf^,  %Vrl  wt  n 
BtitrfnM^  Jii'  bant       LnnfTilir^  WrtiWk,  ^^ijp 
Bntlrr,  Ge«rfe.  ^Bywhnir  Qrcvn,  FMiiitgdiQfl,Biri' 
tButW,  B«ary .     Tulw  Hill.  Surrvy 
Butler,  Capt.  J.. .  .Kfrby  Ho..  Inkpen.  Hoi^iifa' 
Butler,  Major... Liphook 
Butler,  Major  Robert... 
Butler,  Thomas. .  .Walwiek.  Rexhaa 
Butt,  Hcory. .  .KoMrton,  1\nrk«lmry 
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jr . .  .Soathxata  8tir«t,  OloaoMter 
ir  Edw.  Noith.  Bt.,  M.P..  .Raneton.  Norf. 
t»  Bcoff. .  .Strawberry  HUl.  Pembroke 
lert. .  .Bradford.  Yorkshire 

rph. .  .Westbary^on-Sereni,  Glooeeatersh* 
M....Ifteld,  Crawley 
rain. .  .GritUeton,  Chippenham 
nea. .  .Chealebome,  Blandford 
ee. .  .Baldoon,  Wigtoonahire.  N.B. 
.  H. . . .  Kempatone.  Corfe  Cartle,  Doraet 
,  Thoa..RoKby  Lodge,  Rugby,  Warwieka. 
Z.  M.. .  .Holbrook  Grange,  near  Rugby 
V..,. Prating  Lodge,  Old  Charlton.  Kent 
*Apt.  P.  B.. .  .Langford  Lodge,  Brandon 
i.  B..  .Hilborowe  Hall.  Brandon,  Norfolk 
I.  S.. .  .Unley  Wood.  Newcastle. StaflEk 
by... Ripon.  Yorkshire 
V.  P. .  .Binderton,  near  Chichester.  Sossex 
V.  B.,  Bart.. . .Whitfield  Ho.,  Callington 
fohn. .  .Stanhoe  Hall,  Rougham 
John. .  .Cbley  HaU.  Otley,  Yorkshire 
imund...Hansdon.  Ware,  Hertfordsliire 
■j.-Gen.  Felix. .  .Hunsdon  House,  Ware 
'rederic. .  .9.  St.  James's  Place 
.  J.  W.  . .  1 1 .  BUndford  Place,  Regent's Pk. 
.  W.  C. . .  .Sydney  Villa,  Bedminster 
[arquis. .  .Wilderness  Park,  Seven  Oaks 
:}has. . . .  Wadesley  House,  Sheffield 
iet...llfracombe 

Sir  A.  T.  C. .  .Brett's  Hotel,  Holboro 
Alexander. .  .St.  Heliers,  Jersey 
Alex  Francis.  .Great  Plumstead,  Norwich 
Robert. .  .Fakenham 
Arthur. .  .Circus,  Exeter 
lev.  C.  H. . . .  Westmeston  Rectory,  Sussex 
I.  G.. .  .liushy  Park..Rathconnack,  Cork 

i^'m.  J.,  jun 1,  Eaton  PUu:e  West 

ard. .  .Berwick,  Lewes 

T.  C Southwell,  Nottinghamshire 

d Dawlish,  Devon 

seph  Sims. .  .Beckley,  Oxford 

,S.,jun..  .Riding  Court,  Datchet,  Windsor 

Bayliss  Court.  Stoke.  Slough.  Bucks 

thur. .  .Biilland  Lodge,  Wiveliscombe 
...  .'ITie  Grove.  Stroud,  Gloucestershire 
orge. .  .Stoke,  Northamptonjiliire 
pt.  A.. .  .New  Farm.  Abrid;;e.  Romford 
hn. .  .Barnane,  Templeroore,  Ireland 
OS. . .  .Barweil  Court,  Kingston,  Surrey 
?. . .  .Crowcombe  Court,  near  Taunton 
lomas. .  .Collipriest  House,  Tiverton 
.  H.  Pole. .  .Anthony  House.  Devonport 
ori;c. .  .Sandon  Hall  Farm,  Staflbrd 
.  .Black  Callerton,  Newcastle  on-Tyne 

Hon.  and  Rev.  R S5,  Briiton  Street 

Q..  jun.. .  .Haverfleld,  Pattrington.  Hull 

I. . . .  Lincoln 

«hop  of. .  .Rose  Castle,  Carlisle 

,  John. .  .The  Little  Knoll.  Neath 

[on.  J.  J.. .  .Fair  Oak.  near  PetersAeld 

V.  F.  L.  .  .Kimblethmont,  Arbroath.  N.B, 

J.  N.. .  .Eardisland,  near  Leominster 


Ckrr,  John. .  .Roaeworth,  Newcaak1e-on-Tyne 
Garr,  M^jor. . .  Lancing,  Shwefaam 
Carr.  Balph. .  .Dnnatan  Hill,  nr.  Newcaatle-on-Tyne 
Ourington,  G.,  Jon.. .  .The  Abbey,  Great  Miasenden 
Gurol,  H. .  .TnlU  Hooae,  Ncnagh,  TIpperary 
Carruthsn,  D. .  .Oioodm  Ho.,  Chepatow,  Moamoatha. 
Outer,  John. .  .65.  South  Molton  Straet 
fOartOT,  J.  B.. .  .Ditcham Grove.  PetetaOeld,  Hants 
Ovter,  J.  R.. .  .Spaldfaif .  Unoolnahin 
Outer,  John  T.. .  .Honstanton.  Lynn,  Norfolk 
Garter,  J.  W.. .  .Utile  Totham  Hall,  lialdon.  Esaax 
Carter,  M.  P.. .  .Newnbam,  Glooeester 
Gkrter,  Thomas. .  .Scales,  Biehmond,  Yorkshiro 
Carter.  Thoa.. .  .Styvechale,  Coventry.  Warwiekahiro 
Garter.  Thomaa  Augustus. .  .Lynn  Regis.  Norftdk 
Carter.  T.  S.. .  .Moor  Place.  Mneh  Hadham.  nr.  Waro 
Garter,  T.  S.. . .  Watlington  Park,  Tetsworth,  Oxon 
Gkrter.  William. .  .Broughton,  Paversham 
CarUitch.  T.. .  .Chill  Lodge.  Tunstall.  Staflfordshiro 
Cartwright,  M.. .  .Stanton  Honse,  Burton-on-Trent 
Cartwright,  N. . . . Haogham.  Louth.  Lincolnshire    '. 
Osrtwrigbt,  Richard  Aubrey. . . Edgeott,  Banbnry 
•fCwtwright,  T.  W...Ragnall Hall,  Newton,  Newark 
Cartwright,  CoL  W.. .  .Weedon.  NoHhampConshira 
Cartwright.  W.  S..  .Stow  Ho..  Newport, MonmootUa. 
Carver,  William. .  .Ingaraby,  near  Leicester 
Case,  Frederick. .  .Te«terton  House,  Pakenham 
Case,  John  Ashton. .  .Papplewick  Hall.  Nottingham 
fCase,  J.  B. .  .Ponlton  Hey.  Bebbington,  Birkenhead 
Cassidy,  Robert.. .Monastraven,  Klldare,  Irdand 
CastelUdn,  Alfred. .  .Liverpool 
Castlereagh.  Viscount,  M.P. . .  .25,  Chesham  Plac« 
Castree.  Charles  William. .  .Gloucester 
Castree.  Josiah. .  .College  Green,  Gloucester 
Cater.  J.  W.. .  .West  Lodge,  Bamet 
Catheart,  Sir  John  A.. .  .Cooper's  Hill,  Chertsey 
CatheraU,  John. .  .Mold.  Flintshire.  N.  W. 
Catlin.  Thoa.. .  .Butley  Abbey.  Woodbridge,  Suffolk 
Cator.  Colonel,  R.H.A.. .  .Arsenal,  Woolwich.  Kent 
Cator,  MiO*  J-  F  •  .24,  Wilton  Crescent,  Belgrave  Sq. 
Catt,  Henry. . . Westflrle,  near  Lewes 
-fCaulfleld,  St.  George. . .  Wentworth.  Chertsey 
Caulton,  John  T. . .  .Spalding,  Linoulnshire 
Cave,  Sir  J.C.B.,  Bt. .  .Stretton-in-th»  Fields.  Leioest. 
Cavendish.  Hon.  P.. .  .Ayot  St.  Lawrence,  Welwyn 
-fCavendish.  Hon.  Capt.  G.,  R.N.. .  .Chertsey 
Cavendish,  Hon.G.H..  M.P.. .  Ashford  Hall,  Bakewv . 
Cavendish,  Wm.  G. . . .  Latimer,  Cheaham.  Bucka 
-fCawdor,  Earl  of. .  .74.  South  Audley  Street 
Cayley,  E.  S.. .  .Wydale,  Pickering.  Yorkshire 
Chadwick,  D. . .  .Town  Hall,  Salford.  Lancashiro   * 
Chadwick,  Bdward. .  .Grimston  Ptfk,  Tadcastei 
Chadwick,  E.. .  .Richmond  Vuk,  MorUake 
-K^dwick,  Elias. .  .Pudleston  Court,  Leomhister 
Chafler,  Benjamin... Burnley,  Lancashire 
ChaiTey,  R.  T.. .  .Porridge  Hooae,  Sheplon  Mallet 
fChafy,  Westwood  W.. . .Chariton  Park.  Canterbury 
Chalcraft.  Thomas. . .  Amory  Farm.  Alton 
Chalcraft,  William. .  .Bramahot  House,  Lipbook 
Challenor,  John. . .Blackwood,  near  Leek 
Chamberlain,  Henry. .  .Bredieot Court,  Worrester 
Chamberlain.  Henry. .  .Desfbrd,  near  Leioeater 
•fChamberUyne*  Thoa.. .  .Gkwbnry  Pk.,  Wlnefaeater 
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Chambalin  Henry. .  .Marborough  Hall,  Swaffliam 
Chamben,  George. .  .High  Green  House,  Slieflluid 
Chambers,  Jolm . .  .The  Ilarst.  Tibahall.  Alt'reUm 
Chambers,  Thomas,  jun.. .  .Col kirk,  Faketiham 
fChambers,  Wm.,  jun.. .  .Llanelly  House,  Llanelly 
Champion,  Henry . .  .Ranby,  nr.  Ka<t  Ketltird,  Notts 
Champion,  Wm.  '\V....('alcot,  near  Reading 
Champneys.  Rev.  T.  P.. .  .Snarlehton,  nr.  Wakrtald 
Cliandler,  Henry. .  .Salford,  Manchester 
Chandler,  Thomas. . .  Aldbonrne,  Hungeifmd 
Chanter.  T.  B. . .  .Dideford,  Devon 
fChaplin,  Charles. .  .Blankney,  Sleaford,  linortna. 
Chaplin.  Frederick... Tathwell,  Louth,  Uncolnahije 
Chaplin,  W.  Jas.. . .Kwhorst  Park,  Biisingatoke 
Chapman,  B. . . .  Lamlicrofi,  Skelton,  Guisboroagh 
Chapman,  George. .  .23,  New  Street,  Sprin;;  («anlens 
Chapman,  James. .  .Bradwell  Grove  Farm,  Borfbrd 
Chapman.  Thomas... Esher  I^ge,  Kaher. Surrey 
Chapman,  Thos.. .  .23,  New  Strfet,  Spring  Gardens 
Chappie,  William. .  .Gomhay,  Tiverton 
Clkarleswoith,  John  Barif . .  .Walton,  Wakefield 
fCharlton,  St.  J.  C. .  .Apley  Casrle.  Wellington 
Charlton,  W.  H. . .  .Hedleyside,  Hexliam 
Charnock,  John  Henry... Stanley,  Wakefl*>ld 
Charrington,  Nicholas. . . Leytonstone.  Eviex 
Chasemorc,  Philip. .  .Horsham,  Susmx 
Chacfteld,  Robert. .  .Greatham  Houxe,  Petworth 
Chatterton,  R.. .  .Hallington,  Louth,  Lineolnithiro 
Cliawnor,  H.. .  .Honnd  Hill,  Uttoxeter,  StaiVordsliire 
Chawner,  Richard. .  .Sudbury,  Uttoxeter,  Staffs. 
fCliawner,  R.  Croft. .  .Wall,  Lidilleld,  Staffordiihire 
Cheale,  Alexander  J.. .  .UckHeld.  SuMex 
Cheere,  Kov.  G.. . .  Papworth  Hall,  Caxton,  Cambr. 
Clieere,  W.  H.. .  .Papworth  Hall, Caxton. Cimhridge 
Chefllns,  H.. .  Little  Easton  Manor,  near  Duiimow 
Cheffins,  William ...  62,  Moorgate  Sirfet,  City 
Cheney.  E.. .  .Gadsley  Hall,  near  Mi*lton  Mowbray 

Cheney,  R.  H Badger  Hall,  near  Sliiffnal,  Shrops. 

Chetwodc.  Sir  J.  N.  L..  Bt..  .Ansley  H.ill.  Atherstone 
Chetwynd.  Viscount. .  .Teignmouth. Devon 
Chetw^nde.  Mai.  W.  P.. .  .Brocton  Hall,  nr.  Stafford 
Chichester,  Ushop  of. .  .Tlie  I'alaee.  (Jhichestrr 
Chi  Icott,  Rev.  W.  F. . . .  Rectory,  Monksil ver,  Taunton 
Child,  Coles. .  .The  Palace,  Bromley,  Kent 

Child,  T Michclham  Priory.  Hurst  (Jrecn,  Sussex 

Child,  Rev.  V.  Knox. .  .Takeley,  Dunmow,  Essex 
Cldld,  Wm.. .  .Vemham  Manor,  Andover,  Hants 
Chitty,  Edward . .  .Guildford.  Surrey 
Cliolmeley,  W.. .  .Wainfleet,  Boston 
-fCholmondeley.  I/>rd  H.. .  .Holly  Hill, Soathampton 
Clioulcr,  Chas.. .  .Wollaton,  near  Nottingham 
Choyce,  W.. .  .Upton,  Atherstone,  Warwickshire 
Chrisp.  Thos. .  .Hawkhill,  Alnwick,  Nortliomherland 
Christian,  J.  R...St.  Mary  Abbott's  Terr.,  Kensington 
Christmas,  James. .  .Haylinir,  near  Havant,  Hants 
Christy.  James,  Jan.. .  .Boynton  ILill.  Chelmsford 
Chnne,  George. .  .Coalbrookdale,  Salop 
Church.  John. . .  Woodside,  Hatfield 
-fChurchill,  George. .  .Buekland  Reapers,  Dorchester 
Chun-hill,  H.. .  .Barton  He, Morsliard  Bishop,  Exeter 
Churchill,  J.  B.... Plough  Hotel.  «:heltenliam 
Churchill,  Lord. .  .9,  King  Street,  St.  James's 
Chuichill,  William. .  .Kiag's  Head,  Gloocestu 


.GoUingtan  Houe.  1 
.GheiteTtOB  Lodfc.  BbMler 
.  .Binbraoke,  Ifatket  Ban 
Long  Satloiw  Wisbn^ 
Bohon  Houw,  Ippwkh 

Kinamlay  GMtle,  HmM 
Waddingtott  Ghbe,  Vmim 


Church  ward,  H, 

Chardiyard,  L 

-KSiurtoo,  John. .  .Fotfaia 

Cliute,  W.  L.  W....TheVinab  Bwlrgmlrc, Han 

Clarance,  John . . .  1,  Bisbop^gate  StiMt 

Clare,  Charles  Laigh. .  .Uindtoy  Howy  UitrpMl 

aare.W.H....TwycM^Atb>WU»^LI iMll 

fClarina,  Lofld...ELm  Pwk.  Uwriek.bdsid 

fCUrk.  E. . .  ElUnthorpe  Ball.  Bonoi^Wdgi^T^ib 

Clark,  6.. .  .Hyde  Hall,  SanAan.  Bantingfaifci 

fClark,  H . . .  SUhithorp*  Lo^  BoRNig^Udf^Tirtik 

Qark,  Henry. .  .Berkley  Btpmm,  Brirtol 

IClaik,  J. .  .Chiqpel  Fkrm,  Bail«y,  Oakbaa,: 

Clark,  Rev,  John  CiMlvjr. .  .Chartay.  Sany 

Clark.  John  Wm«...I.oflkflrly, 

Clark,  Thomas,  Jun.. .  .Dwrmia 

aarke.Sir  C.  M.,  Bt...Wlnialim  Lodgt^T^ 

Clarke,  Edward. .  .GlsBtworth,  Uaeola 

Clarke.  G.  M.. 

Qarke,  G.  R.. 

Clarke.  Henry, 

Clarke.  John.. 

Clarke.  John.. 

Clarke.  John  A.  G. 

Clarke,  Joseph,  jnn. 

Clarke,  Rkhaid  Hall. .  .Bridwcll.  OoHamplm 

Clarke,  R.  Trevor. . . WeltoB  Plaoa,  Dinlij 

•K^larke,  1  hoa.  E. .  .T^emlott  Ho.,  WeUi^taB,  ta. 

Clarke,  Tboe.  Traeadala. .  .Swakaltra,  UxMdgt 

taavering.  Wm.. .  .Univanlty  Glab^SalUk  ttnrt 

Clay,  John ..  .East  Boldon,  near  Soolh  SkWds 

Clay,  P.. . .New  Wateifaangfa,  BenrkJt^>n-T«mi 

CUy.  Wm.  Nieholls.  .Sdffoid  CUya,  ] 

•fClay,  Sir  W.,  Bart.,  M.P..  .TwiekmdiM,  1 

Clayden.  John. .  .Lktiehnry,  SaSten  WaUm,  bmt 

Clayden,  Samuel . . .  Unton,  CambridgmUie 

Claydon.  Charles. .  .Cambiidge 

CUypon,  J.. .«,  Westbonme  St..  Hyde  Pvk  Gmkm 

Clayton,  D.  S.. .  .Nerbniy.ncar  Stoekpoit,  ClieMe 

Clayton,  H.. . .21, Upper Fkurk  Plaee.  DonetSqHN 

Clayton,  John. .  .Cheaters,  Hexham 

fClayton,  Nathaniel. .  .Melvell  Stieet,  Uacobi 

Qayton,  R.  C.&..  .Adamstown,  Ebniieactky, InM 

Cleave,  Benjamin. .  .Neweombe,  Creditea,  D**m 

Clement,  Hampden. .  .Snaitaton  Lodg«,  ftilmiliWi 

Clement,  W.  J.. .  .Shiewsbory 

•fClerk.  E.  H. . . . Westholme  Honse»  SbcpCoe  Msikt 

Cleveland.  Duke  of. . .  Newton  Ho..  Bedale.Yortak 

Cliffe.  Henry. .  .Glooccster 

Clifford,  Henry  Qilfotd. .  .Frampion  Oout,  Utakn 

Clifford.  H.  M....Llantiliowl'mmeaej,  Bagbwl 

Clifford,  WillUm. .  .52.  ParUament  Sbeet 

Clinton,  Col.  Fred. . .  .Ashley  GUaton,  LymtaglM 

Clinton,  Lieut.-Col.  H CoekeDhateh,  EoyMm 

ainton.  Lord . . .  Hinton  Hoose,  Cicdlton,  Devm 
tClive,  Rev.  Areher. .  .Whitfield.  HeMivd 
Cloile,  J. . .  .Great  Laafoid,  Newport  I 
fClonbrock,  Lord . .  .Clonbraek,  i 
Clnugh.  John . .  .Boothsm,  Yovk 
Clover.  John . . .  KirtlbiK  Place,  NewmailMl,  Ghi^ 
fClowes,  Edmund... WartoD,  Lancaster 
Clowes,  Wm.  Leigh. .  .Spoadon,  near  Dr^ 
Clunes,  Ms^  John . . . Woodleld,  V^mbiek* 
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ck,  Bev. J.C . .  Lofiff  Wittenham,  Abingdon 

ek.  R.. .  .Watford  Ho..  Watfoxd.  Herts 

rohn . .  .8,  Whitehall  Place 

lobert. .  .Hartmrood,  Rei^ate,  Surrey 

riioa.  C. . .  .Chorlton  Hall,  Malpas,  Chediire 

IfTiUiam. .  .Edwinstone.  OUerton,  Nott» 

Wm.  James. .  .The  Mount,  York 

ipel... Union  Clab 

,  Coe. .  .Maldon,  Essex 

rniy. .  .18,  Lincoln's  Inn  Fields 

bert  L.. . .Higfaam,  Rochester 

John  OhevalUer.M.P.. . .  Ipswich,  Suffolk 

r. . .  .Marley  Lodge,  near  ExmouUi,  Devon 

Salter. . .  CloTelode,  Powtek,  Worccrter 

mes. .  .Well  Hall,  Lynn,  Norfolk 

Siarles. .  .Bridgliani,  East  Harling,  Norfolk 

I, T.. .  .Ceme  Abbas,  nr.  Dorchester,  Dorset 

Seorge. .  .Crowle,  Lincolnshire 

V.  W.. . .Cleobnry  Mortimer,  Salop 

nt,  jnn.. .  .Tilney,  Lynn,  Norfolk 

3.... Neath 

on.  E.  K.. .  .Longford  Hall,  Derby 

e.  Lord. .  .West  Harling,  Norfolk 

H.  W. . . . Anraer,  near  Lynn,  Norfolk 

William . .  .Over  Norton,  Chipping  Norton 

.  N Sooth  Brent,  Devon 

jhaid  John ...  12,  Fumival's  Inn 
I. .  .The  Green,  Wick,  near  Bath,  Somerset. 
t.  Wm.  W. . . . Auchanrigh.  Lochgilphead 
John. .  .Keaxsney  Court  Farm,  near  Dover 
John. .  .Runhall,  Wyraondham,  Norfolk 

R LanKdon  Abbey,  Dover,  Kent 

Ifred. .  .SneUmore,  Newbury,  Berkshire 
onel. .  .Woodcote,  Alresford,  Hampshire 
B.. .  .Middleton  Ho..  Whitchurch,  Hants 

homas  W Canterbury,  Kent 

»hn. . .  Ashaston,  Wellington,  Salop 
. .  .Panlathy,  Miiirdrum,  Forfarshire,  N.B. 
orge. .  .Nettswell  Bury,  Harlow,  Essex 
V.  J.,  Jan.. .  .Rickling  Vicarage,  Herts 
Janiel  H.. .  .Clifton  Park,  near  Bristol 
od,  E. . .  .Newcastle-upon-Tyne 

tv.  C.  M.  E Trewardoll,  Bodmin 

sorge  B St.  Colomb,  Cornwall 

Henry. .  .38,  Lincoln's  Inn  Fields 

.. .  .DuflTryn,  Newport,  Monmouthshire 

Fohn. .  .Wonham,  Bampton,  Devon 

Hen The  Wood  Houue,  Kidderminster 

ev.  R Warham  Rectory,  Wells,  Norfolk 

..  J.  C... 

Wm.  H.  M We«t  Lydford,  Somerton 

Joseph. .  .36,  Jermyn  Street 

J Hantworth  Park  Farm,  Bridgewater 

V.A.A..  .Livermere  Rector}-,  Bury  St.  Ed. 
)L... 

R.,  M.P..  .Lullington  Ha.,  Burton-on-Tr. 
>.  B.. . . Waltham  Abbey,  Essex 
^m.. .  .North  End,  Cray  ford,  Kent 
;re.  Viscount. .  .Nantwicb,  Cheshire 
imes. .  .South  Molton,  Devonshire 
...  .Stourton  Barton,  Witheridge, Creditoa 

ev.  Wm Rackenford,  Tiverton 

,  H.  C,  M.P. . .  .Lyndhuxst,  IJUuats 


•fCompton,  R.. .  .Eddington  House,  Hungerfoid 
fCondie,  James. .  .Perth 
fCongrere,  Walter. .  .Comb  Fields,  Brinklow 
ConnelU  Dr. . . .  Lelies.  near  Aylesbary 

Conway,  Wm.  S Bodryddan,  St-Asaph's,  Fllntah. 

Cooch,  Joshna. .  .Harleaton,  ne«r  Northampton 
Coode,  Geo. . . .  Haydock,  Newton-le-Willowi^  Lane.  . 
Cook,  George. .  .Flitwick,  AmpthiU 
Cook,  Rev.  J.  G.. .  .Calcot  Psrk,  nr.  Reading,  Berks 
-fOook,  John. .  .Hothorpe,  Wei  ford,  Northamptonsh. 
Cooke,  George. .  .Digby,  Sloaford 
Cooke,  James  H.. .  .Berkeley,  Gloucestershire 
Cooke,  Rev.  James  Y. . .  .Semer,  Hadlei|^  SaflTolk 
Cooke,  Rev.  Samuel  H.. .  .Beckley  Grove,  nr.  Oxford 
Cooke,  Wm.. .  .Catraw,  Stannington,  Morpeth 
tCooke,  Wm.  Fothergill. . .Eliot  Ho.,  Blackbeath 
Cooke,  Wm....Risby  Hall,  Bury  St.  Edmund's 
Cooke,  William. .  .Camerton  Hall,  Workington 
Cookson,  Chas.  Kdward. .  .Newcastle-upon-Tyno 
Cookson,  John . . .  Hatherton,  near  Nantw  ich 
Co.^kson,  Tliomas. .  .Swinburne  Castle,  Hexham 
Cooling,  J.. .  .Lower  Winchindon,  Thame,  Oxfordsb. 
Coombs,  Thomas. .  .Dorchester,  Dorset 
I    Cooper,  ii.  F. . .  .Langenhoe  Hall,  nr.  Colchester 

I    Cooper,  G.  Kersey. .  .Eustun,  Thetford,  Norfolk 
Cooper,  Isaac... Long  Brackland,  Bury  St.  Edmund** 
C-ooper,  John . . . Swineshead,  Boston 
I    Cooper.  J.  G.. .  .Brook  Hall,  BramOeld,  Suffolk 
I    Cooper,  Jonathan . . . Barton,  Bury  St.  Edmund's 
j    Cooper,  N.  J.. .  .Esatland  Ho.,  Warsop,  Manslleld 
Cooper,  'Ilios. . .  .Norton  Seaford,  Newliaven,  Sussex 
Cooper,  W.  D.  C.  .Toddin^'ton  Manor,  nr.  DunsUble 
Cooper, Wm.  Henry. .  .Shrewsbury 
fCoote,  Eyre. .  .West  Park,  Fordingbridge 
Copcman,  George. . .  Aylsham 
Copeman,  Robert,  jun.. .'.Hemsby,  Great  Yarmouth 
Copestake,  Tbos.  G.. . .  Kirkby  Langley,  nr.  Derby 
fCoppard,  Thomas. .  .Horsham,  Sussex 
Corbet,  Andrew  W. . .  .Sundorne  Castle,  Shrewsbury 
Corbet,  Sir  A.  V.,  Bt. . .  .Acton  Rey nald,  Slirewsbury 
Corbet,  H.. .  .Farmer's  Club,  Bridge  St.,  Blackfriazs 
Corbett,  Vincent. .  .Worlley,  near  Sheffield 
CorOeld,  C.  L.. . .  Windlesham  Hall.  Bagshot 
Comer,  Richard. .  .Torweston,  Williton,  Taunton 
Comes,  James. .  .Barbridge,  Nantwich 
Comewall,  Sir  V.,  Bt.. . .  Moccas  Court,  nr.  Hereford 

Corrance,  F Lowdham,  Wickham  Market.  Suffolk 

Corringham,  R.  W.. .  .Gringley-on-tlie-Hill,  Bawtry 
Corsbie,  John. .  .Horrenger,  Bury  St  Edmund's 
Cory  ton,  Augustus. .  .PentilHo  Castle,  Cornwall 
Cosens,  William . . .  Langdon  Dawlish,  Devon 
Cotes,  Rev.  C.  G..  .Stanton  St.  Quintin,  Chippenham 
Cot  her,  William. .  .Middle  Aston,  Woodstock,  Oxoa 
Cottam,  George. .  .Winsley  Street,  Oxford  Street 
Cotterell,  Jacob  Henry. .  .Bath 
fCottingham,  Bdmund. .  .Chumb  Farm,  Cove,  llythe 
Cottingbam,  John  G.. .  .Chesterfield,  Derbyshire 
Cottingbam,  L.  O. . . .  Leiston  Hall,  Saxmundham 
Cottle,  Wm. . .  .Cheney  Court,  Box,  nr.  Chippenham 
fCotton,  Alexander. .  .Hildersham  Hall,  Cambridge 

Cotton,  C.  B Marehwood  Hall,  Wrexham 

Cotton,  H.. . .  Amor  Hall,  Washbrook,  Ipswich,  SulT. 
Cotton,  H.  P.. .  .Qnex  Park,  Isle  of  Thanet 
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Coalmiui,  Robt.  J.. .  .W«dworth,  Ponrnter,  Yorkt. 
Cunlson,  (^1..  .BleDkinsopp,lI«1twhUtle, Northam. 
Ooulson,  John,  jon.. .  .Ieklini;bBra.  Mildenhall 
Conlton,  W.. .  .Dean  Conrt,  Aahbaiton,  Devon 
€}oansell,  William..  .St.  Mary's Chnreh,  Torquay 
Coupland  J.. .  .Soathampton 
Coupland,  John  G.. .  .Freeaton,  Beaton,  Lineolnsh. 
-fCourt,  Percy  Simpaon. .  .Saltwoiid,  Hythe 
fCourtenay,  Vitet..  .Ftowderham  Castle,  Exeter 
Coorthorpe,  G.  E.. . .Whyly,  Lamberiiurst,  Sussex 
Oonasmaker,  I^annoy. .  .West wood,  Famliam,  Surrey 
Cowen,  Joseph. .  .Blaydon  Bum,  NeHcsttle-on-Tyne 
Cowper,  Earl. .  .1,  Great  Stanhope  Street 
Gox,  E.  W. . . .  Hadilenhsm,  Aylesbury 
Gn,  Oeorfi^  H.  K.. .  .Spondon,  near  Derby 
fCox,  Henry. .  .Trercreux,  Edenbridf^e,  Kent 
Gox,  John  Henry. .  .Parkfleld,  near  Derby 
Cox,  Joseph . . .  Wisbeach 
Cox,  Samuel  Walker. .  .Breadsall,  near  Derby 
Gox.  Tliomaa. .  .Walton  Hill,  Burton-on-Trent 
Cox,  William . . .  Brailsford,  near  Derby 
Gox,  William. .  .Scotchgrove,  Thame 
Cox,  Wm.  Thos.. .  .Cottage,  Spondon,  near  Derby 
fCoxo,  James. .  .Newtuwrn  Lodge,  Hungerford 
Coyney,  C. . .  W«^on  Coyaey,  Newcastle-under-Lyme 
Gotins,  John. .  .Chsrlton  Kings, Cheltenham 
Crabtree.  John. . .Halesworth,  SoflTolk 
Ctadock,T..  ..Qnorudon,  Lougliborongh,  Leicesters. 
aaig,  John. .  .Quatt,  Bridgnorth 
fCrallan,  Thomas. .  .3,  Ardwick  Green,  Manchester 
Crane,  H.. .  .Oakhampton,  Stonrport,  Worcestershire 
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Cretney,  Thomas. . .  Dunsfold,  <sodalming 
Cripps,  'llioraas. .  .Oxford 
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Galley,  John,  Jan.. .  .Gntoa  Hall. NonMi 
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De  Porquet,  L.  F.. .  .Fairkytes.  Hornchurch,  Es«ex 
Derry,  Chas.  M....Gedney,  Holbeach,  I.incolnshire 
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Dunkin,  G....W\fold  Court,  Henley-on-Thames 
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Eastwood,  R.. .  .Townley  Brimahaw.  near  BanliT 
t Eaton,  George. .  .Spixwoctk.  Norwidi,  KoHbik 
Fxkley,  Richard. . .  12,  DarUngton  Flaoe^  Ihth 
fEddison.  E....Headingiy  HiU,  Leeds.  YockAin 
Eddison,  H.. ..Oatefbrd,  Workaop,  NottSnghiaAiR 
Eddowes,  John . . .  Felton  Bntler  Uall,  THinaiNi) 
fEden.  J. . . .  Beamhh  Pk.,Cbeater-le4ciwl,  Dirim 
Edra,  Robert. .  .Chiltley,  Liphook 
fEdge,  James  Thomis.  Stri'Uy  IlaU,  NottlnglM 
Edgell,  Rkhd.  Wyatt... Milton  PI.,  X^lMm,amy 
Edmonds,  F.  Ezek.. .  •  Wellealey  House.  TwkkvhiB 
Edmonson.  John...Qzaasyard  Hall,  1 
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and...  Rugby 

W. . . .  Edmondthorpe,  Oskham,  Hat. 

s. .  .Balfltrode  P«rk,  Backs 

rick.  ..Barnham,  Thetfbrd,  Norfolk 

ricke.  .Frood  Farm,  Carmarthen 

.  ..Winchester 

1. .  .Hutton,  Weston-super-Mare 

\  Priestley. .   Darcey  Hey,  Halifkx 

. .  .Benarth,  Conway,  Camarvonshire 

...Chesterford,  Essex 

Norman. .  .Brinsop  Court,  Hereford 

iapton  Hall,  Long  Stratton,  Norfolk 

as  D.. . .  Broad  wards,  Leominster 

le  M.  G.,  Bt.  M.P.  .  .Tarporley 

»en.  R...  .Eaton Banks,  Tarporley 

'hos...  .Middle  Rectory,  Shrewsbury 

k . . .  Bryanston  Farm,  Blandfortl 

.Biustead,  Alton 

^anorHo.,Stanwick,  Tli^ham  Ferrers 

P.. . .  Arniisfielu,  Haddington 

.Beaver  Farm,  Hounslow,  Middlesex 
.Wingham,  Kent 

Elkinj{ton,Welfurd,  Northamptonsh. 
.Chapel  Brampton,  nr.  Northampton 
?ield  House,  Clifton,  Bristol 
iHphin..  ..Whalfon  Kectory,  Morpeth 
leaton  Pellaton,  Landulph,  Devonpt. 
.  Chichester,  Sussex 
. ,  .Scotsfloat,  Playdon,  Rye,  Sussex 
.Franklands,  Hnrstperpoint.  Sussex 
.Newton,  St.  Cyr,  Exeter 
lel^rave,  I-.eice8ter 
ly  Clement's  I^ne,  City 

.Northampton 
id';e...Yalding,  Kent 
. .  Clarendon  Lodge,  Notting  Hill 

.Sandbeck,  Rotherham,  Yorkshire 

Col Boultham  Hall,  Lincoln 

l...Shenield,  Yorkshire 

yzergh  Castle,  Kendal, Westmoreland 

a,  jun....Low  Syzergh,  Kendal 

..  Landport,  Lewes,  Sussex 
s. .  .Beddingliam,  Lewes,  Sussex 
E....Shawell  Rectory,  Lutterworth 
tldt  de  C. .  .Woodlands, nr.  Doncaster 
Francisco de. .  .Trubia,  near  Oviedo 
,Bt....\V  id  worth  yCt.,Honiton,Dev. 
....  Whitestanton.Taunton,  Somerset 
.. .  .Colesburn  House,  Cheltenham 
ott.  ..Ilossington  Ho.,  Stockbridge 
C.W....Cl»yton  Priory, Hurstperpolnt 
ert. . .  Embleton,  Alnwick 
I. .  .Huston  PI.,  Storrington,  Sussex 

.Over  Dimsdale,  Darlington 
It.  M.P.. .  .Golden  Grove,  Llandilo 

.  Nether  Hall, Cherry  Hinton,  Camb. 
rd...Binham,  Wells,  Norfolk 
rl  of. . . .  Florence  Court,  Fermanagh 
Dorchester,  Dorsetshire 
luel . .  .Enys,  near  Penryn,  Cornwall 
. .  Langton  Wragby 
ist.. . .  Hardwicke,  Aylesbury,  Bucks 


Erie,  Hon.  Sir  W.,  Kt. . . .  Bramahot  Onmge,  liphook 
Errington,  J. . . .  Hi;rb  Warden,  Hexham,  Northamb. 
fErrington.  Rowland ...Sandor,  Hexham 
Esdaile,  W.  C.  D. . .  Boiiey  Fkrk,  Ringvrood,  Hants 
Etches,  J.  C...  .Hareby Thorn,  nr.  Stone.  Suff. 
Ethelstone,  RfV.  G.  W... .  .Up  Lyme,  Lyme  Regia 
Etheredge.  Frederick  Wm..  ..Mill  Hall,  Maidstone 
Etwall,  W.. .  .Longstock  Farm,  Stockbridge,  Hants. 
fEuston,  Earl  of. .  .Enston,  Thetford 
Evans,  David . . .  Llaethlin,  Aberayron,  Cardiganshire 
Evans,  E.  M..,,Llwynb«rried,  lUuyader,  Radnonh. 
Evans,  George. .  .Wimbome,  Doxaet 
Evans,  Junes  Eaton... Haverfordwest 
Evans,  Isaac  Pearson. .  .Griff.  Coventry  .Warwickshbte 
Evans.  John. . . Altycadno,  Carmarthenshire 
Evans.  R. . .  .Tyny  Park,  Cardiff,  Glamo^anshira 
fEvans,  R.  W. . . .  Ey ton  Hall,  Leominster 
Evans,  Samnel...Ottery  St.  Mary,  Devon 
Evans,  Samuel. . .  Darly  Abbey,  near  Derby 
Evans,  Capt.T.  B....Deane  House,  Enstone,  Oxon. 
Evans,  Th'imas  William. . .  Allestree  Hall,  Derby 
fEvans,  Rev.  W.  E.. .  .Burton  Court,  Herefordshire 
Eve,  W. . . .  Manor  Farm,  North  Oekendon,  Romford 
Everard,  Edward...Middleton,  Lynn,  Norfolk 
Evcrard,  James  Elsden. .  .Congham,  Lynn,  Norfolk 
Everett,  Isaac. .  .Capel  St.  Mary,  Ipswich,  Suffolk 
fEverett,  William. .  .Chase  Side  House,  Enfield 
Everitt,  Isaac... Limpenhoe,  Acle.  Norfolk 
Everitt,  James. .  .North  Greake,  Fakenbam,  Norfolk 
Everington,  William..  .Skegness,  Boston 
Evcrshed,  John. . . . Albnry,  Guildford.  Surrey 
Ewbank,  C.  B.. .  .Port  Eliot,  St.  Germans, Cornwall 
Ewen,  T.  L'l^lstrange. .  .Dedham.  nr.Colchester,  E<«ez 
Ewens,  J.  S.. .  .4,  Arthur  St.,  West,  London  Bridge 
Ewings,  William..  .214,  High  Holborn 
Exall,  W.. .  .Kates  (Jrove  Works,  Reading,  Berks. 
Exley,  Wm.  A. . . .  Wisbeach,  Cambridgeshire. 
Exton,  J.. .  .Eastwell,  Melton  Mowbray,  Leieesterslu 
Eyke,  John. .  .Stanton,  Shiffnal 
fEyre,  G.  K. . .  .Warrens,  Stoney  Cross,  Southampton 
Eyre,  R...  .Bartley,  Totton  Wear, Southampton 
+Eyres,  Capt.  Harry...  Knock  wood  Park,  Tenterden 
Eyston,  Charles. .  .Hendred,  Wantajie,  Berkshire 
Eyton,  John  Wynne. .  .Lee's  Wood,  Moid,  Flintshire 
fEyton,  Thos.  C. .  .Vineyard,  Wellington,  Shropsh. 
Eyton, William... Go nsall,  near  Shrewsbury 

Fair,  J.. .  .Warton  Lodge,  Lytham,  Preston,  Laccas. 
Fairhead,  W.  F.. .  .Totham,  Maldon,  Essex 
Faithful,  Rev.  G.  D.. . . Lower  Heyford,  Woodstock 
Falcon,  Thomas. . .  Wokington,  Cumberland 
Falmouth,  Earl  of. .  .Mereworth  Castle,  Maidstone 
Fane,  Cecil. .  .4,  Upper  Brook  Street 
Fardell.  Rev.  Henry. .  .Wisbeach,  Cambridgeshire 
f  Fardon,  H.  F. . . . The  Firs,  Bromsgrove, Worcester^. 
■j-Farliall,  J.  N....Till)ngton,  nearPetworth,  Sussex 
Farhall,  Richard. .  .Billingshurst,  Sussex 
F;irish,  James. ..Dormanstead,  Carlisle 
Farley,  Rev.  C.  Turner... Moorhall,  Stourport 
Farmer,  Edward. .  .Fazeley,  Staffordshire 
Farmer,  H.  Grimes. .  .Haven  Farm,  Tickhill,  Bawtry 
Famcombe,  George. . .  Bishopstone,  Lewes,  SuMex 
Famham,  E.  B..  M.P.. .  .Qnoradon  Ho.,  Loaghboro. 
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Famworth,  J.  K.. . .  Alderley  Edi;e,  Wilmtlow,  diet. 
Farqulianon,  H.  J....I«anf(ton,  lilandford,  Dorietsh. 
fParr,  Wm.Wyndbam.  ..Iford,  Clirittchnrch,  Hants 
-f-Faner,  Edmund. .  .Sporle,  SwafThnm,  Norfolk 
Farrer,  James... In^leborouuh, Settle,  Yorkshire 
Farthing.  S..  .Stowey  Ct.,Nethor  Stowey,  Bridgwater 
Faulkea,  Roltert. .  .Beckingliam,  Newark,  Notts 
Faulkner.  C.  F.  A.. . . Bury  Barnes,  Burford*  Oxon 
Faux,  Ed>»-ard. .  .Flitton,  Stilton 
Faviell,  Jeremiah  Bourn.   .S!X)ckeld  Park.Wethcrby 
fFaviell,  Mark,jun....Snyilale  Hall,  Pontefract 
Faviell,  William  Fred...  .B^keham  House, Egham 
Fawcett,  A....Rigg8villa,  Killucan,  Ireland 
Fawcett,  Uev.  C.  ..7,  LMnsdown  Place,  Cheltenham 
Fawcett,  II.  U. . .  .Powe  House,  Keswick 
Fawcett,  John . . .  Durham 
Fawkes,  F.  11.. .  .Farnley  Hall,  Odey,  Yorkshire 
tFeamheacl,  P.  . .  14,  Clifford's  Inn,  Fleet  Street 
Feathentonhau(;h,W.. . .  HermitRgo,  Clie«(ter-le-S:reet 
Feetham,  John. .  .(Jreat  Burdon,  Darlington 
Feilden, Capf .  H.  M...Croston  Lodge, Cliorley,  Ijinc. 
Feilden,  J..  ..Wilton  House,  Blackburn,  Lancashire 
fFellowes,  Jas.. .  .29,  Gloucester  Place,  Portman Sq. 
Fellowej,  Hon.  I.  N...  .Eggesrord,Chumleti{h,  Devon 
Fello^%es,  R., jun....Bitteswell  Hall,  Lutterworth 
fFellowes,  Richard.., EnfjfleHeld  House,  Reading 

Fellowes,  Rev.  T.  I Beighton  Rectory,  Acle 

Fellows,  W.  Manning.  ..Ormsby,  Great  Yarmouth 
+Felton,  Clement.  ..Dunton.  Fakenham 
Fenn,  George...  In  gate  Lodge,  Beccles 
Fenton,  K.. .  .Caldecott  Hall, Nuneaton,Warwicksh. 
Fenwick.  A.  R..  .Netherton,  Morpeth,  North umberl. 
fFerard,  Charles  Cotton..  .Ascot  Place,  Windsor 
Fergnsson,  Arch. .  .Dunfallundy,  Pitlorhry,  Perthsh. 
Fernandez.  A.  H... .  Engineer's  Onicc,  Brigliton  Ry. 
Fernandez,  Edward  Tiioinas...Instow,  Barnstaple 
Ferrabee,  H.. .  .Ph<vnix  Ironworks, Stroud, Gloucest. 
Ferrabee.  Jas..  .Phuenix  Iron  works,  Stroud.  («loucest. 
Ferrers,  l-irl..  .('hartley  Castle,  nr.  Lichfield , Staff. 
fFerris,  T. . . . Manningford  Bohune,  Pewsey ,  Wilts. 
fFerris  William. .  .Draycot,  Pewsey,  Wiltshire 
Festing,  R.  6..  ..H,  James  Street,  Buckingham  Gate 
Fctherstonhau;;h.  T....Ct)llcge,  Kirkswald,  Penrith 
Ffooks,  Thomas. .  .Sherborne 
f  Ffoulkfs,  John  Jocelyn.  ..Eriviatt,  Denbi^'h 
Ffmnce,  Ri>l>ert  Wilson ..  .RawclifTe  Hall, Garstang 
Field,  ('harlcs... Trunk  Farm,  Hawley,  Bagshot 
Field,  James  Pope.  ..Shipton-on-Chcrw«-ll,  Oxfoid 
Field,  Jonathan . . .  La'-eby ,  nr.  Limber,  Lincolnshire    I 
tField,  Wi lliam . . . 224,  Oxford  Street  I 

Field,  Willi  .m  David . . .  Swan  Hill,  Shrewsbury  | 

-}-Fielden,  S.. .  .Centre  Vale,  Tiwlmorden,  I^ncasliire 
Fieldsend.C  ,jun  ...Kirmond,  Binl)rook,Lincolnsh. 
Fiflold,  Job. .  .Hill  Park,  near  Romsey,  Hants 
Fillitcr,  George... Tiigon  Hill,  Warehnm,  Djrset 
Finch,  Hon.  Col.  John..  .Tlie  Castle,  Bfikharii.stead 
Finch,  Henry.  ..69,  King  William  Street,  City 
i-Finch,  Ib'V.  W....Warboys,  Huntingdonshire 
Firmin,  Hircourt..  ..*^tratford  Hills,  Colchester 
Firth, John,  jun.. . .Went worth,  Rotherham,  Yorksh. 
Fischer.  E.vald. .  .Wietendorf,Wismar,  Mecklenburg 
FiOer,  R«'V.  J.  ('.-impWll.  ..fi,  Bicton  PI.,  Exmouth 
Fish\»ick,  Gtorgo...Scorton,  Gari^tang,  Lancashire 


Fishwick,  Henry. .  •Bamley,  IjiiieMhiiv 
Fison,  Cornell. . .Tlietferd«  Norfolk 
fFitsgerald,  H.  T.  G. . .  .St.  Mary**  Vieanxe,  Bni^ 
Fitigerald.  Wm.Seym., M.P...  .Hollbnok,  Honhi 
Fitdierbert,  Sir  H^  Bt.. . .TiialiU(toB.  DerbyiUn 
Fitzherbert,  Willfaun. .  .SonieiMd  Herbert.  Utteufe 
Fitxhugh,  Rev.  Wm.... Street,  newr  Lewes, 8a«c 
Fitspetrick3t.Hon.  J.W.,  M.P.. .  Otautosm,  Irefai 
Fitxroy,  G. . .  .Grafton-Begis,  Stony  Stratf-rd,  Bod 
Fitzroy,  Lt.Col.  H.. .  .Sennowe  Lodge, Galctt.  N«l 
Fitz«illiams  K.  C.  U. .  .Neweutle  Em!yn,S.  W. 
Flack,  William.. .  Water's  Plaee,  Waie,  Uerts 
f  Fletcher,  Major  B.  C. . .  .Ulcombe  Place.  MaidsM 
Fletcher,  George. .  .Shlpton,  Andnmiflwd 
tFletcher.  J.  P. . . .  Ashley  Pkrk,  WaIii»-eo-Tfcr*  ,T, 
Fletcher,  W. . . .  Radmanthvait,  ManafleU,  N'  its.   , 
Flint,  John... Leighton  Bunard,  BedCaidshi  e 
Floyd,  Thomas. . .  Frilfonl,  AldnRdon,  Berk  ihiie 
fFloyer,  John. .  .Sufford,  Doreheater,  Donet  hira 
Floyer,  John...Hinta,  Tkmworth.  Staffoidshii* 
Floyer,  J.  W....Gank«-eU,  nr.  Homcastle,  UneL^aAj 
tFoljam>«,  Geo.  Savile. .  .Osberton  Hoa«,  WorkiofL 
Fdkes,  Sir  W.B..  lit. .  .Hllngton  Hall.  Lyiin,NoiftM>. 
Folke<toiie,  Viacoant . . .  Longford  Castle.  Sslitbwy 
Fookes,  H...  .Whiteehnreh  Fann.UlandArd,  Docsrt. 
Footner.  W.  A. . .  .Homsey,  Hampshire 
Forbes,  Sir  J.  S.,  Bart.. .  .Flts^lgo.  Fetteresira.  N.  Bn 
Ford,  J.,  jun.. .  .Hushton  Farm.  Rlandford,  Donrt 
Forde,  Matt.. .  .Manor  Houae,  Maghall,  liverposl 
Fordham,  J.  R.. .  .Melboum  Bary,  RoysUm,  Ucfta 
Fordham,  John  Ge<»ge. .  .Royston,  Herts 
Forester.  G.T. . . .  Ercall  Magna,WellinxtOB,8alop 
Forester,  Rev.  R.T. . .  .Ui^h  Ereall  .Wellington.  Sblsp 
Forrest,  John. .  .Stretton,  nr.  Warrinztim,  f  jnciihiM 
Forrester,  George. .  .The  Cloae.  Nor%»ich 
Forster,  R.  C. .  .White  lloose,  Gateshead.  Dnrbaa 
Forster,  Robert. .  .ToUenham  Green.  Middlesex 
f Forster,  Samuel. .  .Southend.  Sydenham.  Rent 
Forster,  W. . .  .Bnrradon,  near  Rothlmry,  Northvaki 
Forsyth,  Thomas. .  .South  Shields 
Forsyth,  James... Dunacli,  Oban,  .\r;;yll 
Fort,  George. . .  Alderbury  nouse,  Salisbory,  Wilts 
Fort  escue,  Hon.  G. .  ..Bocoonuek,  LostwbhM.ComVi 
Fosbrooke,  l.eon.. .  .Ravenstone.  AOiby-de  la  Zooek 
Foster,  A.. .  .Vamewell  House,  DoiehcNter,  Dersst 
Foster,  John. .  .LingodeU,  Tickhill.  Rotlieiliam 
t Foster,  John  James. .  .Norfolk  Hotel,  NorwiA 
Foster,  J.  P..  .Bolton  House.  Hollnway 
Foster,  Joseph. .  .Blunt's  H«ll,Witham,  Eaes 
Foster,  Ricliard. .  .Cambridge 
fFoster,  Richard . .  .Castle,  nr.  Lostwtthiel.  Conwill 
Foster.  R.  C. .  .25,  Regent  Terrace,  Edinburub 
Foster,  Wm...  .Oranwick  House,  Lfnednshirs 
Fother;;ill.  Mark  ...804%,  Upper  Thames  Street 
Fothergill.  M:itthew...Cefinaebder,  Newport.  Moa. 
Fothergill,  R. . .  .Hensol  Castle,  Cowbridge,  S.  W. 
Foulkes,  J.. .  .Penyboyn,  Newtown.  Montgomefy 
Fountaine.  Ikmard. .  .Leighton  Buuard,  Beds 
Fourarre,  T.W. . . .  Dortton,  nr.  Taunton,  Soamet*ki 
Fowle.  W.. .  .Market  Lavington,  WilUbire 
Fowler,  Francis. .  .Henlow,  Baldock 
Fowler,  G.  W.. .  .Prince  Hall.Tarwtock. 
Fowler,  John  K.,  jun.. .  .Ax lesbury,  Bocks 
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. .  .Little  Bushy  Farm,  Stanmore,  MiddU. 
,  Jan.. .  .Wofid  End,  Eardington,  Binning. 

l.C Giintoii  Hall,  Lowestoft,  Suffolk 

kbinson . . .  Presfon  Hail.  Stockton-on-Tees 

m.  Bitrratt. .  .Appleby.  Athexstone 

•  .Birches  Green,  Eardinf^ton, Birmingham 

m.. .  .Red  House,  Hursley,  Winchester 

>h . .  .Beaminster,  Dorsetsiiire 

Dr.. .  .Queen's  College,  Oxford 

trick  F Melbourne,  near  Derby 

rt. .  .153,  Westboume  Terrace,  Bayswater 
.  Elfordleiyh,  Plympton  St.  Mary,  Devon 
.  Henry . .  .Okers  Wood,  Dorchester,  Dorset 
. . .Ford  Placf,  StiHbrd,  nr.  Romford,  Essex 
R.  G. . .  .Cranham,  North  Ockendon,  Essex 
n,  Juhn. .  .Gunalston,  Nottingham 
Edward  L.. . . Ascott,  near  Wallingford 
John. .  .Ewelme,  near  Benson,  Oxon 
,  R.. .  .Clemenstone,  Bridgend, Glamorgan. 

Robt The  Park,  Thaxted,  Eisex 

W.. .  .Haselbeach  Hall,  Northamptonsh. 
Thomas. .  .Maidstone 
Wm.  Nurris. .  .Northlandu,  Horsham 
eorge. .  .Thong,  near  Gravesend 
imes. . .  Albury,  <»uildrord,  Surrey 
exander. .  .Gatwick,  Crawley,  Sussex 
ex.. .  .Middle  Claydon,  Winslow,  Bucks 
mes  B....Ueelick,  Inverness 
tin..  .Lantarnane,  Newport,  Montgomery 
,Sir  R.,  Bt.. .  .BurwoodPk.,WBlton, Surrey 
)r,  Wm.  Yates. .  .9,  Duke  St.,  Westminster 
John  Gardner. .  .Rockfield,  near  Hereford 

Thos Henham  Wangford 

W.  P.  W. ...  49,  Welbeck  Street 

,T,. .  .Irthlingborouah,  Wellingborough 

e.  Rev.  W.'H.. .  .Middle  Claydon,  Winslow 

licliard  Day. .  .St.  John's,  Bungay 

.  E. . .  .Roydon  Hall,  Diss,  Norfolk 

H.. .  .Bursar  of  E>o\vning  Coll.  Cambridge 

Ralph  Allen. .  .Hounslow,  Middlesex 

' .  J North  Street,  Exeter 

IS..  ..Wher^tead,  Ipswich 

aes  Thomas. .  .Baston,  Bromley,  Kent 

.  Fleming. .  .The  Wergs,  Wolverhampton 

V.  K.. .  .South  Lytchett  Ho.,  Poole,  Dorset 

[ialdwin. .  .Great  Fulford,  Exeter 

lobert. .  .North  Tawton,  Devonshire 

.  E.,  M.P. .  .Rose  Hill,  Roltertsbridge 

(igh. .  .Portslade,  Brighton,  Sussex 

,  Rev.  A....Thryberg  Rectory,  Kotherham 

»,  Thos.. .  .Hasfleld  Court, Gloucester 

B Gaddesby.  Melton  .Mowbray,  Leicest. 

[.  Hen. . .  .8,  Great  Queen  St.,  Westminster 

Idw.  J. . . .  Endcliff  Place,  SheOield 

:Aw....Birchill  Farm,  Bakewell,  Derbysh. 

George. .  .Brampford  Speke,  Exeter 

pv.  G.  C .  .Chantry,  Frome 

.  Lewis. .  .'lliorpe  Hull,  near  Louth 

1.  W Westbury  Ho.,  Petersdeld.  Hants. 

s.  J..    .Kilnocks.  ]h>tley,  Hants 

A...  .Upliam,  nr. Bi»hop!i  Waltham,  Hants. 

rh.  Norman. .  .Holland  Farm,  Kensington 


Gall,  John. .  .New  Buekenham,  Norfolk 
Galpiu,  John. .  .Dorchester,  Dorset 
Galpine,  William  L.. . . Lymlngton 
fGalton,  Darwin. .  .Edstone  Hall,  Str&tford-<m-Avon 
Galton.  E.. .  .Loxton  Manor  House,  Cross,  Somerset. 
tGalway,  Viscount,  M.P.. .  .Serlby  Hall,  Bawtry 
fOamble.  D.. .  .Gerard's  Bridge. St.  Helen's,  Lane. 
Game,  John. .  .Pointington,  nr.  Sherborne, Doraetah. 
ffjbimlen,  Wm.  H.. .  .Hayne  Ho.,  Tiverton,  Devon 
fOandy,  J.. .  .Heaves,  near  Kendal,  Westmoreland 
Ganthorp, H.. .  .Norman  Rd.,  Rnsholme,  Manchostor 
Gape.  T.  Foreman... St.  Alban's,  Herefordshir* 
Garbitt,  Richard. . . Lawley.  Wellington,  Salop 
fGard,  R.  Sommers. .  .Rougemont  Hoose,  Exeter 
Gardener,  J.... Oxford  Arms,  Kington,  Herefordah. 
Gardiner,  George. .  .Horsford.  Norwich,  Norfolk 
Gardiner,  Samuel  Weare. .  .Combe  Lodge,  Reading 
Gardner.  Robt.. .  .Leighton  Hall,  near  Shrewsbnry 
Gardner,  William  Nettleton. . .Wells.  Norfolk 
Gardner,  William  W«lls. . .  Biggleswade,  Bedfotdshire 
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Garrard,  C.  B.  D.. .  .Lamar  HaU. St.  Alban's.  Herts 
Garrard,  James. .  .Pinner  Place,  Watford,  Herts. 
GarraU,  F  . .  .Great  Malvern 

Garratt,  John,  jnn.. .  .Bishop's  Court,  Exeter,  Devon 
GarreU,  John . .  .Ickleton.  Saflfh>n  Walden,  Essex 
Garrett,  Rich.,  jun. . . .  l^eston,  Saxmundham,  Suffolk 
Garrod,  James. .  .Wells,  Somersetshire 
Garsed  J. . ..  Llanwitt,  nr.  Cowbridge,  GUmorganshire 
Garth,  Rev.  Richard. .  .Farnham,  Surrey 
Garth,  T.C.. .  .Hains  Hill,  Reading,  Berkshire 
Gaskell,  C.  T.. . .Falmer Ho.,  Gerrard's  Cross,  Bucks 
fGatacre,  E.  L.. .  .Coton, Kidderminster,  Woicester 
Gauker,  George. .  .Bedford 
Gater,  Caleb  U.. .  .Swathling,  near  Soathampton 
Gates,  John  A. . .  .Grange  Farm,  Sapiston,  Ixworth 
tGates.  R. . .  .Marshall  Vale,  Bramley,  Guildford 
Gatrell,  William  Verling. .  .Lymington,  Hampshire 
Gatty.  George. .  .Crowhurst  Place,  Battle 
Gaudem.  J. . .  .Earl's  Barton,  Wellfaigborough 
Ganssen,  R.W.. .  .Brookmiin's  Park,  Hatfield.  Herts 
fGavme,  Edw.  Moore. . .  Kentraugh,  Isle  of  Man 
Gay  ford,  George. .  .Rymer  Honse,  Thetford,  Norfolk 
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Gedge,  Johnson. .  .Bury  St.  Edmund's,  Suffolk 
Gee,  Thomas. . .  Brothertoft,  Boston 
Gelderd,  G.  A.. . .  Aikrigend,  Kendal, Westmoreland 
George,  James. .  .Gotham,  Bristol 
Georue,  James  Gilbert. . .  Monmouth 
fGerman,  George. . . Measham  Lodge,  Athentoo* 
Gibb.  John. .  .Marholme,  Peterborough 
Gibbens,  Edward. .  .Minster,  Isle  of  Thanet,  Kent 
<>ibbon,  A. .  .Staunton,  nr.Coleford,  Gloucestershire 
Gibbons,  R.W.... Abbot's  Hill.Beafoid.  nr.Creditoa 
Gibbons,  Stephen... Brocklesby  Pk.,  Uleeby,  Line. 
Gibbi,  George. .  .86,  Down  Street,  Piecadilly 
fGibhs,  George. .  .Belmont,  near  Bristol 
Gibbs,  Joseph. .  .Temple  Cowley,  near  Oxfoid 
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Gibbf,  Robert. .  .Carfaampton,  Danfter,  Someraetili. 
Gibbs,  W.. .  .Alventon  Hill.  Straffoxd- upon- Avon 
Gibbs,  Wm.. .  .Tyntesfleld  Botirton.  near  Briatol 
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Gibba,  Wm.  M. .  .Buhop'a  Lydeard,  Taunton 
GibMn,  G.  J. . .  .Sandgate  Ld:;e.,  Storrin;^on,  Steyning 
Gibaon,  Jolm. .  .Leazea  Terrace.  Ncwcastle-on-Tyne 
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Gillett,  William. .  .Southleifc'h.  Witney.  Oston 
Gilpin,  G.. .  .Sedbory  Park,  Richmond.  Yorkshiie 
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•j-Gooch,  SirE.  S.,  Bt,  M.P.. .  Aahmana,  Becclea,  SnlT. 
Gooch,  John  Kerr. . .  Ka«t  Tuttenliaro,  Norwich 
Gooch,  Stephen. .  .Honingham,  near  Norwich 
Gnodaore,  R.. .  .Ullesthorpe,  Lutterworth,  Leioevtera. 
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Goaling.Robt..  .Haaaolmr7,Biabop'a8tBilftiilha 
Goaling.  Thomaa. . .  15,  PortUnd  naet,  LmIm 
fGosset,  Capt.  Arthur. . .  Bithul,  Knt 
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fHudson,  J.,  Jmi....OMtiflaBr«Lodi«b  SwaAH^l^ 

f  Hudson,  T.  M. . .  .Tlie  Grafa,  Wailiam, WtlH IMt 

Huggnp^  James. .  .Shicldykaa,  mar  Afanriek 

Hughes,  Alfrad. .  .Stowa  Firic,  Boac^y.  fltaMk 

fHogfaes,  H.R. . .  KInmall  Pk.,  St.  Aaph^  PmM^ 

Hnghea,  J.. .  .Donnington  Prioiy,  Nawbary,  lidi 

Hughes,  Samuel. . .  14,  Park  Strcat,  WaalaiBikt 

Hughes,  Wm. . .  .Fkamield,  Hant  Giaaii,  ■■■■ 

Hugill,  John. .  .Whitby 

Holme,  J.H..  .Qtff  Honw,  Cariiar.  ]|Mb«,BHfef» 

Hulme,  Wm.. . .P»mbit»ka  Bank,  FaabMka^  0.V. 

fHolse,  Charles. .  .Hoiat,  RsadJin 

Holton,  James  Dott. .  .bUagtoa  Hall,  Lyaa 

Hnmbentone,  Ph.  Stapylton . . .  Chaitar 

Huml)art,  Charles  P.. .  .WatfMU  Halts 

Hume,  John. .  .Beaa  Kagaid,  Jeiaay 

Humfiry,  Wm. . .  .Ode  Ash,  Chaddlavorth. WMMfi 

Humplireys,  H.  ...Baau  Manor  Pk«  PIuhi,  Lmtj^kmi 

Humphries,  Thomas. .  .Ptnbova 

Humphrls.  H. .  .Sandlbrd.  ChaiHoB  Klaga,  CUltmk 

Hunloke,8irH.,Bt...Wfaiganwitthail,ChtllulJJ 

fHunt,  O....Tha  Gnusfa.  Bioayhtaa,rktsHB,lf 

Hunt,  Henry  John. .  .Uifh  Stiaet,  LoMbalh 

Hunt,  J.. . .ThoraiagtOB,  ar.  Woollar,  KartiitfM 

Hunt,  John. .  .Shirlay,  8oathaaiy«oa 

Hunt,  Joseph. ..Addleihorpc^  Alftad 

Hunt.  W..  .BiattMi  Pk.Oaea,  aB.WalMiiM,Ta«* 

Hunt,  W.  A.... St.  I 
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ary  U . .  .Beech  Hill,  Rending,  Berkaldfe 
a. . . .  Lovain  Row,  Newcastle-on-T]me 
ft. .  .Clifton,  Briatol 
Jiard. .  .Uflbulm,  CoHampCon,  Devon 
.  Knmrefeo,'niorney.Wliittle«e«,Cambiid. 

KM,  jon Hopton  Hall,  WirktvvortU 

Seorge. .  .Ipiwich,  Suffolk 
I,  TlKMi . . .  Eppentone,  Sooth wtfll.  NotU 
w.. . .  122,  Park  Street,  Groevenor  Square 
ineas  Fuwke. . .  Wfrley  Grove,  Waball 
ich.  HoflBey . .  .Upwood,  Huntingdon 
. .  .Hambledon,  Henley-on-Thames,  Oxon 
lomaa. . .  Waybrook,  Alphington,  Exeter 
Rev.  R.  S.. . . Monkton  Wyld, Charmouth 
>ohn...Waltham,  Melton  Mowbray 
1,  Hon.  Col.  H.  H. . .  .Toweaitcr 
I,  William... Ipewich 
I,  John . . .  Monyruy,  Peterhead,  N.  B. 
.  .Rivenhall  Hall,  near  Witham,  JSmun. 
. .  .Water  Eaton,  near  Oxford 
.Thrupp  Manor  Farm,  Kidlington,  Oxon 
rv.  H. . . .  Rector  of  Filliegh,  Sooth  Molton 
.  .SowberHill,  nr.  Northallerton,  Yorkah. 
los.. .  .Upton  Gray,  near  Odiham,  Hants 
aaothy. .  .aiflon  Caatle,  Bedale 
RB.. .  .Gate  Barton,  Gainaboroagh,  Line. 
Etev.  A....SattonWaldron,  Blandfoid 
leia  C .  .Syndale,  Fevenham,  Kent 

H FainsDiick,  Gloucestershire 

obert. .  .Marlon,  Stockton-on-Teea 

.  .West  Wittering,  Chichester,  Sussex 
.  Roope. . .  16,  Somerset  Place,  Batli 
I...Fairford 

.Bamoldby-le-Beek,  Grimsby,  Lincolns. 
..Binhrook  Hill,  Market  Rasen 
bert. .  .Street,  Glastonbury 
.  Aafordby,  Melton  Mowliray,  Leicestersh. 
1.  C....Swineshead,  Bovton,  Lincolnshire 

.  W Thorpe,  nr.  Tamworth.  Suflordsh. 

obert. .  .Wester,  near  South  Sliielda 

ogh. .  .Steyning,  Sussex 

agoF.  M — Hoarcross,  Rngeley,  Staflords. 

.  A..  .Codford  St.  Peter, Warminster ,WilU 

>seph...Wigan 

'.  Ireland  C. .  .Brislington,  near  Bristol 

lilip. .  .Muckleton,  near  Shrewsbnry 

ohn... Clare,  SnfTolk 

¥m.  Parr. .  .Newmarket,  Cambridgeshire 

C.  E.,  Bart.. .  Lamport  Hall,  Northampton 

'.  R Lamport  Rectory,  Northampton 

rt. .  .Cottenham,  Cambridtjeshire 
tnas...Latterworth,  Leicestershire 
Ferdinand.  .St.  Cathtrine's  Hill,  Norwich 
. .  .So we,  Coventry 

r.  A.  R.. .  .Warley  Barracks.  Brentwood 
. . .  East  Haddon  Grange,  nr.  Northampton 

S Bank  ot  Mona,  Douglas.  Isle  of  Man 

lathe w..Bil8thorpe,  near  Newark,  Notts 
bomas...£lthBm  Park,  Kent 
m.  Key...Barbot  Hall,  Rotherham 
w.  Roger. .  .Barton,  Preston,  Laneaahirt 


Jamea,  Rev.  C.  T. . .  .Ermlngton,  Ivy  Rridge,  Devon 
Jamas,  Edward . . .  Wylam  Hall,  Newcastle-on-Tyno 
Jaaies,  Herbert  O.. .  .844,  Whitethapel  Road 
Jamea,  James. .  .Haveritordwest 
James.  John. .  .244,  Whiteehapel  Road 
James,  J.  R. . . .  BotalhK^  Ho..St.  JustWest,  romance 
James,  Richard. .  .High  Street,  Haverfordwest 
James,  T.. .  .Otterbum  Tower,  New(  astle-on-Tyne 
Jamea,  William . . .  King  Street,  Hereford 
James,  WiUiam. .  .Mapowder,  Blandford 
t Jamea,  Capt.  Wm.  E. . .  .Barrodc  Lodge,  Carliale 
James,  W.  P. . . .  nintglaase,  Trelleck,  nr.  Monmootb 
Jarratt,  George  Jarratt. .  .Elmfield  House,  IXmcaster 
fJarrett,  John. .  .Camerton  Ho., Bath,  Somersetshire 
Jarvis,  Sir  R. . .  .Cove  CotUge,  Ventnor,  Isle  of  Wight 
Jarvia,  T.  A. . . .  HiKherBolberry ,  Kingsbridge,  Devon 
Jebb,  George. .  .The  Lyth.  EUesmere,  Salop 
Jacks,  Charles . . .  Thorpe,  Norwich 
Jefferson.  Rev.  J.  D. .  .Tliicket  Plriory,  Escrick,  York 
Jefferys,  N.  N. . .  .Shirley,  near  Southampton 
Jeggo,  T.  B.. .  .Pear  Tree,  Goefield,  Halstead,  Esrx 
fJenkins,  John,  jon  . .  .Caerleon,  Monmonthsbiro 
Jenkins,  Richard  David . .  .The  Priory,  Cardigan 

Jenkins,  Thos Plaa-y-Ward,  Rotliin 

Jenkins,  Rev.  W.  J.. .  .Fillingfaam,  Uneolnshire 
Jenkinson,  Joseph. .  .Mlllwich,  Stone,  Staffordshire 
Jenner,  Arthur  Rice. .  .Chesterford,  Saffron  Walden 
Jenner,  Montagoe  Herbert. .  .Chialehorst,  Kent 
Jenner,  Robt.  Franc. . . .  Wenvoe  Castle,  Cardiff,  S.  W. 
Jennings.  Richard. .  .21,  Portland  Place 
Jennings,  R.  F. . . .  Little  Belshanger,  Sandwich,  Kent 
Jepson,  Samuel. .  .George  Hotel,  Alfreton 

Jermyn,  Earl,  M.  P Bury  St.  Edmund's 

Jersey,  Earl  of. .  .Middleton  Park,  Bicester,  Oxoti 
tJervoi8e,F.  E.  J.. .  .Herriard  Park,  Basingstoke 

Jesson,  Rev.  C Enville  Rectory,  We»t  Stourbridge 

Jessop.  Joseph. .  .Grove  Farm, Chiswick,  Middlesex 

Jesty,  C Holywell.  Evershot,  Dorchester.  Dorset 

Jesty,  Thomas Druce  Farm,  Piddleton,  Dorset 

Jex,  Wm Hopton.  Great  Yarmouth,  Norfolk 

Jobling.  J.  C Newton  Hall,  Newcastle-on-Tyne 

Jobling,  Mark  L. . . .  Perry  Street,  Neweastle-on-Tyne 
Jobson,  Thomas. .  .Bank  Farm,  Shrewsbury 
Jobson,Wro....Glanton  by  Alnwick,  Northumberl. 
Jodrell,  Sir  R.  P.,  Bart. ...  Sail  Park,  Reepham 
Johnson,  Arthur  Harry.  ..18  a,  Basinghall  Street 
Johnson,  C.  W.. .  .Waldronhorst,  Croydon 
Johnson.  Edward . .  .The  Deanery,  Chester-l©-9treet 
Johnson.  Rev.  E.  N.. .  Gravelye  Ho..  Undfleld,  Soasex 
Johnson,  Francis  Dixon. . . Aykleyheads,  Durham 
t Johnson,  George. .  .Blaco  Hill,  Retford,  Notts 

fJohnson,  Rev.  H.  L Binderton  Ho.,  Chichester 

Johnson,  J Chatterly  Hall  Fkrm,  Tonstall,  Stalb. 

Johnson,  J.. .  .Ravenswood,  Manchester,  Lancashire 

Johnson,  Rev.  P Wimborthy,  Chomleigh,  Devon 

Johnaon,  R. . .  Westboroogh,  Lg.  Bennington.  Newark 
Johnson.  S. . .  .Somersall  Hall,  Chesterfield,  Dexbyah. 
Johnson,  T.  C. .  .Chevet,  Wakefleld 
Johnson,  Thomas. .  .<'heapeide,  LeioeiAer 
fJohnson.  Thomas. .  .Whittlesey,  Cambridgeshire 
Johnson,  Walter. .  .Trench  Hall.  Gateabead 
Johnaon,  W.  Brier. .  .Pawlett.  Bridgewater 
Johnstone,  George. .  .58,  Tavistock  Sqoare 
fJohnaUme,  Rev.  George. .  .Bn»afhtoa,  Hurts 
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JolUndii,  William . . .  Buxshalls.  Lindfleld,  Snnez 
fJollifle,  C-ol.  J.  T.. .  .Amnerdown  Park,  near  Bath 
Jolliire,SirW.G.  H..  Dt..  M.P. .  .Heath  Ho..  Petertfleld 
Jonas,  Samuel. .  .Ickleton,  Saffron  Walden,  Eawz 
Jone«,  Anthony  Gilbert... Gloucester 
Jones,  Charles  G.. .  .23.  Craven  Hill.  Hyde  Park 
f  Jones,  D.. .  .Blaennose  House,  Llandovery,  S.  W. 
Jones,  Edw.. .  .6,  York  Crescent, Cli Aon,  Bristol 
Jones,  E.. .  .3,  Greenfield  Teir.,  Edj^e  Hill,  Liverpool 
Jones,  F.R.,  jun....Lane  Ends,  near  Huddenfield 
Jones,  Geor;,'e. .  .Lower  Hill,  Hereford 
Jones,  Geor){e...Sloneleigh,  near  Kenilworth 
Jones,  Harvey  Bot^en. .  .49,  Mouta;;ue  Sqnare 
Joneit,  Henry. .  .Cynghordy,  near  Llandoverx*.  S.W. 
Jones,  H.  P.. .  .Easton,  near  Towcester 
Jones,  John . . .  Pant-y-Corrcd,  Brecon.  Brecknockshire 
fJoneii,  John. .  .Blaennose  Hfuae,  Llandovery,  S.W. 
Jones,  John. .  .Harrington,  Spilsby,  Lincolnshire 
Jones,  John. .  .Glanhonddfl,  near  Brecon 

Jones,  J.  E Springlield,  Hereford 

Jones.  J.  E.. .  .Flower  FHrm.  Pettentow,  Ri«s  Ileref. 
Jones,  J.  O. . . .  Ilollycorsllwyn.  WeUhpool,  Montgom. 
Jones,  M.  E.. .  .Henningwell  Lodge,  Wellingborough 
Jones,  Matthew  Edw....Stalloe.  Montgomery 
Jones,  Mordecai . . .  Rrect<n 

Jone^.  R.  P. . .  .The  Hennita<;e,  Whitchurch,  Salop 
f  Jones,  SirW.,  Bt.. .  .Cranmer  Hall.  Fakenham.  Norf. 
f  Jone«,  Wm.. .  .Hairington,  ShilTnal.  Shrop!»hire 
Jones.  Wm.. .  .Waterloo  Villa. Sjia,  ne.ir  Gloucevter 
fJones.  W.  B.. .  .Kilgariflf,  Clonakilty.  Ireland 
Jnnes,W.  I)av., M.I>....Lanrych.  Newcastle  Emlyn 
Jones,  W.  Hope. .  .Hooton  Farm,  Sutton,  Chester    i 
Jones,  Wm.  Tilsley . .  .G\vynlr>  n,  near  Aberystwith 
Jordan,  Francis. . .  l-Utstburn,  Driflield 
Jonlan,  (*.  B.  J.. . . l^igeonsford,  Newcastle  Emlyn 
Jordan.  Wm.. .  .Charlton  Kin;;s,  near  Cheltenhum 
Josselyn.  John. .  .Sproughton,  Ipswich,  SufTolk 
Jowett.  Rev.  J.  F.. .  .Kingston,  Bagpuie,  Abingdon 

Jowitt,  C Palterton,  SarclifTe,  Mansfield.  Notts. 

Joyner,  H.  St.  John..  .Ash field  House,  I^icester 
Juckes, Thos.. .  .Team  Farm,  WcUingtun, Shropshire 
Julian,  John. .  .Bur\',  Huntingdon 

fJustice,  Hen Hinstock,  Market  T>rayton,  Salop 

Justice,  Rev.  J.. . .Ightfield,  Whitchurch, bhropshire 
JuUam,  Edward. .  .Gibbs-at- Perry.  Romford.  Essex 

Karkeck,  Wm.  Floyd . .  .Truro 

Kar«lake,  Rev.  W.  Hel>er.. .  .Mesham,  Southmolton 

fKay,  J.  R.. . .  Bass  I.ane  House,  Bury,  Lancashire 

Kay,  Ricliard...Han8lield.  Rochdale,  Lancashire 

Kay.  R.. .  .Forcett  Valcy,  Aldborough,  Darlington 

Keary,  H.  W.. . . I^nglands,  Holkham,  Norfolk 

Keeling,  Clias.. .  .Conirrere.  Penkridge,  Sufibrdshire 

Keen.  J.. .  .Weston  Park.Campden.  Gloucestershire 

Keen,  Thomas. .  .Croydon,  Surrey 

Kekewick.  S.  Trelawli. .  .Peamore,  near  Exeter 

Kelham.  R.  K....Blea»by.  Southwell,  Notts. 

Kelt,  William... Gateshead,  Durliam 

fKeluIl,  Henr>-,jnn.... Rochdale,  Uncaaliire 

fKemble,  Horatio...  Ban  stead  Park.  Epsom,  Surrey 

fKemble,  Thomas. .  .Legatts,  near  Hatfield,  HerU 

Kemp.  J.. . .Thurlby  Grange, nr.  Alfonl,  Linoolnsh. 

Kendal).  John... Gloucester 

Kendall,  John. .  .Hog  Hall.  Burbage,  Hlnokley 


Kendall,  N.. .  .Pelyn,  near  L«rt«dthM.  CbcBval] 
fKennaway,  Sir  John,  Bt. . . .  Eaeot,  Honkm,  Tkm 
Kennedy,  Charles  8..  •  .Falrview,  UlTentome,  Lw 
Kennedy.  Rt.  Hon.  T.  F. . .  .Dnanre,  Ayr,  N.  & 
Kennedy.  Primroae  W.. . .Dtamellan,  hyfli^ii 
Kent.  John . . .  Monimer,  Rndinf 
Kenward,  J.  W. . .  .Neurlck.  new  UckleU,  Smk 
fKerrieh.  John . . .  Amolda.  DoiUnf 
Kerrison,  Sir  E.  C,  Bt..  .7,  Lowndct  Squan 
Kerrison,  John. .  .Ranwoith  Ibll,  Nonrieh 
Kersey.  H... .Helmlngbam,  Stonefamn,  SoflbOc 
Kersey,  Jamea. .  .Tailton  Faroi,  near  GlieBealcr 
fKesterton,  T.. . . Woodland^  Leatheriieai  teiff 
Kett,  Geo.  Sam.. .  .Brook  Hooao,  Konrieh.  KoMk 
Ketton.  John. .  .Norwich 

Key.  Klngsmill  Grove. . .  108;  Nevgato  Sbccf.  Ctty 
Key  worth.  Thou.. .  .Gottedbrd  Place,  Lineafai 
Kidstone.  Thoa....PhMpeet  HUI,  RMoaaaNva 
Kilby.  Geoige. .  .Queenahcrongh,  LekeMfuMw 
fKinder,  John. .  .SandrMge  Bury.  St.  AU«a'iB«f 
Kinder,  Thos.. . .Sandridf e  Bnry.  St.  AibaaX  Bed 
fKinderley,  G.  H.. .  .Kllpaieon.  F^brokeM* 
fKing,  Charles. . .Little  lirinton,  KottfaaHptMM 
Kin*.',  C. . .  .New Cottaye  Fkiv,  Potter's  Bar,  BomI 
fKing.  F.,  M.P. . .  .Bariton,  PMeisfieU.  Huapdkki 
K  ing.  Rev.  Jas. . . .  Longfleld  Coort.  Daittad.  Etit 
King,  J. . .  .Thorp  Abbots^  Scole  Inn,  KoHblk 
King.  J.  K..  .Staunton  Pk.,nr.  I j^fgmiwMit Bulk 
King.  Rev.  J.  M. . .  .Cuteomlie  Vkarage^  DaasMr 
King.  Hon.  P.  J.  L..  M.P. . .  .Wobam  Pfc.,  Onrtq 
King,  R.  K.M... .Walford,  nr  Tannton,SasMn«i 
King.  R.  M.. .  .Pyrland  Hall,  Tannton.  SoncMbk 
King,  W.  C . .  Warfleld  Hall,  Bnutknell 
King.  W.  P.. .  .Rudber  Hooae,  Wiaeanton 
Kingdon.RoT.  S.N.. .  Brtdgerale  Vic,  nr  JIsIipw* 
Kiugdon.  Samuel. .  .Lay  rich,  Thofweitoa,  Diiia 
Kinglake.  Arthur. .  .The  VIvary,  Tnaaten 
fKingacote.  Capt.  P.,  R.N.,  M.P..  .KiiigBeot*,(aw 
•j-Kingscote.  T. .  .Kingscote.  Tethnry.  GfoaeNfti^ 
Kingsford,  John . . .  Esher.  Soney 
tKingsmiIl.W. . .  .Sydmonton  Ptofc.  Newhofy.Bal 
Kinloch.  Col.  John . . . 

Kinnaird.  Lord. .  .Roaale Priory. Indit«i«,IVfllNU 
Kinneir.  R.,M.D....Fosd  Ho.,  WeUington.SaMB 
tKirk,  R.. .  .Gale  Bank.  Laybonme,  WenalsylMi 
Kirkby.  Thomas. .  .Cuzwold.  Oaistor 
Kirkham.  John. .  .Hagnaby.  Spibby,  UneoblUM 
KirkUnd.  Sir  John. .  .80.  PaU  MaU 
Kirkman,  Joseph, Jon. ...14,  BemcrsSlvast 
Kirkpatriek.  Thos.,  M.D....Gla8nevin.  Dahlia 
Kirkpatrick.  W.. .  .CUftonTiUe^  Brightaa 
Kitson.  William. .  .Torquay 
Knatchbull,  ReT.  H.. .  .Elmhaa  VIcbih^  K«M 
Knatdibull.  Rev.  W. .  .ChoMertoa  I  iiilgw,  h  ■■*■ 
fKnatchbull.  Wm.. .  .BaUngton,  Frosw^flumW 
Knight.  Edward. .  .Chawton  Honaa^  Alien,  flirt 
Knight,  John. . .  Forthampkoo,  Tevkcabery 
Knight.  John  B.. .  .West  Lodge, Bonbasttr,  DlHi 
Knight.  Richani. .  .Headley,  Upbook,  lfiB|i*lw 
Knight,  RcT.  R.. . .Tythegston Ct^  Bridgni Oh 
Knight,  Thomas. .  .NorlingCon,  near  tMimm 
Knight,  lliomas. .  .Edmonton.  Middlesex 
Knightley,  Sir  C, BL,  M.P..  .Fawaley  Pk., 
fKnighton,  SirW.,  BU.  .UleBdwocth  Ug..  I 
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.. . .  Blount's  Coart,  Henley,  Oxoa 

:.. .  .Backland  Ho.,  Hatherlei»h,  Devon 

.  .The  Steward's  Cottage,  Old  Bromptou 

ill Old  Manor  Ho.,  Tinsley,  Sheffield 

T.  C.  Sneyd...Ragby 
.  v.. .  .Pendwllyn  Cottage,  Wrexham 
1 . . .  Yew  Cottage,  Hnddersfield 
am...AdboaIton  Hooae,  Nottingham 
Charles. . .  Sutton,  Garshalton,  Surrey 
.  H.  K.,  Bart.... I lopton.Gt.  Yarmouth 
elix. .  .Hedley,  Epsom,  Surrey 
:thew. ..West  Penton,  near  WooUer 
t...  Milton,  near  Canterbury,  Kent 
>hn . . .  Costislost,  Bodmin 
•y . . .  Newland,  Worcester  ^ 

>h . . .  Axwell  Park,  Newcsstle-upon-Tyne 
liam..  .Hay  Carr,  Ellel,  Lancaster 
Jlias...  .Sunk  Island,  Otteringham,  Hull 
.  C. . . .  Knowie  House,  Wimborne,  Dorset. 
Frederick  J.  D.. .  .Ramsey,  Isle  of  Man 
J.  Edwin...  ClifTe,  Bland  ford,  Dorset. 
.  Eyres. . .  Warwick 
•mas. . .  Burton-on-Trent,  Staffordshire 
on.C. . .  Houghton  Hall,  Market  Weighton 
I.  R..  .Garston  House,  Godstone,  Surrey 
b'rederick. .  .Udimore,  near  Uye 
[erbert...Cottesbrooke,  Northampton 
lohn  Charles... Bewi:k,  near  Alnwick 
pt.  Edw.  Gore...Stapleton  Park,  Bristol 
V.  H.  P.  Gore... Newton  Park,  nr.  Bath 
.,  jun.. .  .Worsley  Hall,  Manchester 
sicholas.  ..St.  John  Street,  Hereford 
5.. .  Woodlamls,  Westmeon,  nr.Petersfield 
David. . .  Marlay,  Dublin 
William. .  .Biddenham,  Bedford 
K.  v.. .  .Christian  Mslford,  Chippenham 
. .  Rothamxted  Park,  Harpenden,  Herts 
ward. .  .Leighton  Buzzard,  Bedfordshire 
hn... Mount  Pleasant, Tottenham,  Mid. 
'.,  jun..  .Tirydail,  nr.  Llandilo,Carmarth. 
.  K...Oerley  Hall,  near  Oswestry,  Salop 
on.&  Rev.S.W...Escrick  Rectory, York 
'.  M...Dnnshy  Hall,  Folkingrham,  Line. 
V'm,.  .Peterborough,  Northamptonshire 
'harles. ,  .Cirencester,  Gloucestershire 
Jeorge. .  .(Jowsfleld,  Salisbury,  Wilts, 
^pt.  J.  R.. .  Ea^t  Ilarptree,  near  Bristol 
'homas. .  .Churclidown,  Gloucester 
Vm.  E.. .  .The  Greenway,  Cheltenham 
V.  Scott... Stapleton,  near  Bristol 
idrew... Mount  Mascal,  North  Cray 
. .  .George  the  Fourth  Hridge,  Edinburgh 
.  Redesdale  Cottage,  Newcastle-on-Tyne 
, ..!,  St.  John's  Wood  Park,  London 
lliam...Longhirst  Hall,  Morpeth 

Wm.,  Bart Brotigh  Hall,  Catterick 

. . .  Knophill  House,  Wells,  Somersetsh. 
al...Darlin^ton 

liam... Pinchbeck,  Cros<»gate,  Spalding 
dhall... Great  Tey,  Coygpsliall,  Essex 
«epli...Lintz  Hall,  Ne\>castle-on-Tyne 
M..  Thorney  Abbey,  Peterboro* 
.Ellesmere,  Salop 
r'heeley , ,  .Worcester 


Leach,  Frederick . . .  Grove  Mill,  Watford,  HerU 
Leach,  George. ..Crapatone,  Plymouth,  Devon 
Leach,  Henry. .  .Corston,  near  Pembroke 
Leach,  John.  ..Ivy  Tower.  Tenby 
Leach,  R.  V..  .Vernon  Ho.,  Uritton  Ferry,  Glamorgah. 
fLeaver,  Francis. ..  Longnor  Hall,  Penkridge 
Ledger,  Keuben. ..  Knotty  Ash,  near  Liverpool 
Lee,  Charles. . .  Ellington  Masham,  Bedale,  Yorkshire 
Lee,  Edward. .  .Stocksfield  Hall,  Newcastle-on-Tyne 
Lee, G.  B..  .Moore  Abbey,  Monasterevin,  co. Kildar* 
Lee,  Joseph. .  .Dilston,  Hexham,  Northumberland 
Lee,  Joseph.  ..Redbrook,  Whitchurch,  Shropsh. 
fLee,  J.  L.. . .  Dillington  Ho.,  Uminster,  Somersetab. 
Lee,  Thomw. .  .s,  George  Yard,  Lombard  Street 
Leech,  John. . .  Wall  Hill,  Leek,  Staffordshire 
Leedham,  W.. . .South  Row,  Clapham  Park, Sarrey 
Leeds,  IL..  .Stibbington,  nr.  Wansford,  Northampt. 
fLeeds,  R.. .  .West  Lexham,  Liteliam,  Norfolk 
Leeke,  R.... Longford  Hall,  Newport,  Shropshire 
Leeming,  Dan... Little  Blackwood  House,  Halifax 
Lees,  William..  .Bakewell,  Derbyshire 
Leese,  Benjamin... Eastling.  Favor»ham,  Kent 
Legard,  George. .  .Green  Bank,  Norths  ich,  Cheshire 
Legard,  Capt.  J.  A.. .  .Kirby  Misperton,  Yorkshire 
Legb,  G.  C,  M.P...  .High  Leigh,  Warrington,  Lano. 
Legh,  P..  ..Norbury  Booth  Hall,Knutsrord,Clieshir« 
Leigh,  C.  H.. . .  I'ontypool  Park,  Hontgomerysliire 
Leigh,  H.  T..  ..Turnham  Green,  Middlesex 
Leighton,  Sir  B., Bart..  ..Loton,  Shrewsbury 
Leir,  Rev.  W.  M.. . .  Ditcheet,  Castle  Carey,  Somerset. 
fLeith,  A .  ..Glenkindie,  Inverkindie,  Aberdeenshire 
tLcmpriere,  Cspt.  G.  O.. .  .Pelham  Place,  Alton 
Leonard,  M..  .8,  India  Bldings,  Fenwick  St., Liverpool 
Le  Roux  dnCliatelet...Reux,  Arras,  France 
Leslie,  Charles  Powell . . .  Glasslough,  Ireland 
I/ethbridge,  A.  G.. .  .Bank,  Taunton,  Somersetshire 
Lethbridge,  J.  K.. .  .Tregeare,  Launceston,  Cornwall 
Lett,  Joseph. .  .Rushock,  Kidderminster 
Leuw,  Dr.  de...Grafrath,  Elberfeldt 
I.even  and  .Melville,  Earl  of. . .  Melville  Ho.,  Fife,  N.B. 
Levett,  John.  ..Wichnor  Park,  Lichfield,  Staffs, 
Lewellin,  D.. .  .Tremains,  Bridgend,  Glamorgan shiro 
Lewes,  Rev.  Thomas. ..Taynton,  Burford,  Oxon 
Lewis,  A.  M.. .  .Martyr  Worthy,  Winchester,  Hants 
Kewis,  David.  ..Scradey,  Llanelly,  near  Carmarthen 
Lewis,  Edward.  ..Hertingfonlbury.  near  Hertford 
I^wis,  I.  H.. .  .(iallants  Ct.,  East  Farleigh,  .Maidstone 
Lewis,  J.  L.  G.  P....Henllan,  Narberth,  Pembroke 
I^ewis,  L.... Chilton  Condover,  Alresford,  Hants 
Lewis,  T...  .Norchard,nr.  Pembroke,  Pembrokeshire 
Lewis,  Rt.  Hon. Sir  T.  F..  Bt. . . Harpton  Ct.,  Kington 
Lewis,  W.  H.. .  .Clynfiew,  Newcastle  Rmlyn,  Camu 
Lewis,  Wyndhara  W.. .  .The  Heath,  Cardiff 
I>ey,  Henry..  .Lee  House,  Hamstaple,  Devon 
Ley,  Rev.  Henry. .  .Kenn,  near  Exeter 
Ley,  John  H..  ..Treehill,  near  Exeter,  Devon 
Lichfield,  C.  H..  ..Golder  Farm,  TeUworth,  Oxon 
Lidbetter,  Richanl...Bramber,  Steyning,  Sussex 

Liddell,  H.G Eslington  House.  Whittingham 

Liddell,  Hon.  H.T.,M.P.. .  Ravensworth  Ca9tle,Durh. 
Lilford,  Lord... Lil ford  Hall.Oundle.Northamptona, 
Lilley,  James... Bassingboom,  Royston 
Limbrick,  Geocge. .  .Horton,  Chipping  Sodbury 
Lindley,  U.. . .  Radmanthwaite  Hoate,  nr.  Mansfield 
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Lfndow,  H.  W..  ..Gawromb,  Stow-oo-tbe-Wold 
Lindsay,  H.  H.. .  .West  Dean  House,  Chiehester 
Lindsell,  R....IIiggleswade,  Bedfordshire 
Ling.  Henry. .  .24,  St.  Giles's  Street,  Norwich 
Linnell.  Ricb....Stowe,  Weedon,  Northamptonshire 
f  Linton.  Rev.  J.. .  .Hemingford  Ho.,  St.  Ives,  Hants 
Linzee,  Robert  G.. . .  Jermyns,  Romsey,  Hants 
Lishman,  William. . .  Fenwick  Shield,  Stamfordham 
Lismore.  Viscount..  .Shawbally  Castle,  Clogheen 
Lister,  W.. . .  Dunsa  Rank,  Riehmond,  Yorkshire 
Lithgow,  George. .  .Stan way,  Coldiester 
Little,  R.  D.. .  .Chippenham 
Little,  W.  H.. . .Llanvair  Grange,  Abergavenny 
Littledale,  G.  H.. .  .Crick,  Da>-entry,  Northampton 
Littledale,  Harold..  .Liscard,  near  Liverpool 
Littledale,  Henry... Cardington,  near  Bedford 
Littiedale,  Henry  A.. .. Bolton  Hall,  Clitheroa 
Livesey.  R.  N.. .  .Preston 

Llewellin,  Pearce. .  .Merrian  Court,  near  Pembroke 
-f-Llewellin,  R . .  .Tregwy nt,  Fishgnard,  Pembrokeeh. 
Llewellyn,  Llewellen . .  .lYispenllwch,  Swansea 
Llewellyn,  W...  .Greenfield,  near  Neath,  S.W. 
Llewellyn,  W....Courtcolman,  Bridgend, S.W. 
Llewelyn,  J.  I).. .PuUengare, Swansea, Glamorgansli. 
Lloyd,  Edmund..  .Thombury,  Gloucestershire 
Lloyd,  Eilw.  Harvey. .  .Aston  Hall,  Oswestry 
Lloyd,  Francis  Edwardes. .  .Kilybebil,  Swansea 
Lloyd,  G(H>.  Price. ..Plasyndre,  Bala,  Merionethshire 
Lloyd,  J.  A.. . . I^aton  Knolls,  Shrewsbury,  Shropsh. 
Lloyd,  L.  P..  ..Nannerch  Hall,  Mold,  Flintshire 
Lloyd,  Rev.  T.. . .  Rectory,  ChrisUeton,  Chester 
Lloyd,  Thomas. .  .Langley,  Ludlow,  Shropshire 
Lloyd,  T.  D.. . .  Rromydd,  near  Carmarthen 
Lost,  Wm.  John. .  .Clapham  Common,  Surrey 
Lobb,  George ..  .Lawhitton,  Launeeston 
Lock,  George . . .  Blandfonl,  Dorsetshire 
fLocock,  Charles,  M.D.. .  .26,  Hertford  St.,  May  Fair 
Loder,  Robert. .  .The  Beeches,  Crawley,  Sussex 
Long,  Rev.  Chas.  M. . .  •  Sattrington,  Malton 
Long,  H.  L. .  .Hampton  Lodge,  nr.  Famham,  Soxrey 
Long,  John . .  .The  Close,  Salisbury 
fLong,  Kellctt  R.. .  .Dunstan  Hall,  Norwich 
fLong,  Richard  P.... Rood  Ashton,  Trowbridge 
Long,  W..  .Preshaw  Ho.,  Bishop's  Walt  liam,Hampsh. 
Long,  Wm.. .  .Hurt's  Hall,  Saxmundhsm,  Suffolk 
Long,  W.  J.. .  .Preshaw  House,  Bishop's  Waltham 
Longboume,  W.  T.. .  .4,  South  Square,  Gray's  Inn 
f  Loogcroft,  C.  J. . . .  Havant,  Hants 
Longcroft,  C.  R. . .  .Llanina,  Abereyron,  Cardigansh. 
fLonge,  John...Spixworth  Park,  Norwich, Norfolk 
Longmaid,  Wm.....65,  Beaumont  Square 
liOngmore,  George. .  .Orleton  Court  Farm,  Lndlow 
I.#ongridge,  W.  S.. .  .Bedllngton,  Newcastle-on-Tyne 
fLoomes,  Edward. . . Whittlespa,  Oambiidgeshire 
Lopes,  Ma^scy . .  .Maristow,  near  Plymouth,  Devon 
Lornine,  E..  .Riding Mill  Station,  NewcastlcHtn-Tyne 
fLord,  John. .  .Standi^  Hall,  Wigan 
Lord,  Jolm.  ..Hill  End  Farm,  Chiiceley,  Tewkesbury 
fLoud.  H.  Finnis. .  .Heme  Bay,  Canterbury 
fl'ovaine.  Lord. . .  Albury  Pferk,  Guildford 
Love,  P.. .  .Norwpod,  Beverley 
Love,  S..  ..Ca.<ttle  Farm,  Shoreham,  Dartford,  Kent 
Loveday,  John. . .  WilUamscote,  Banbury,  Oxon 
Lovegrove,  Joseph .  • .  Olooeester 


Lovegwve,  Samnal. .  .ChaRhdowB,  Qliiyif 

Lovel,  Bidittd. . .  EdfMot  Lodgv.  aew  Batay 

fLovell,  Rdwin. .  .Diad«r,  Walla,  Ouuiuiwliihi 

tLov«U,  T..  Job.  . . .  W«st  HaddoB,  Dtnenlij 

Lovett,  Joseph  Venatitot. , 

Lovick,  James  J..  •  .llrarpt^  Woewldi 

Lowdell,  George. .  .Baldwia'a  mil,  1 

Lowe.  John.  ..Byhall,  C 

Lowe,  John. . 

Ix>we,  Peter. 

tLowndes,W.  L....AMpdim  FIc,  AMpOffliBliik 

Lownda,  Robert. ..  I^tteabdl,  nev  CbMlv 

LuwTe>-,  W. . . .  Rumew.  nr.  WooUer,  Nvtlaahd. 

Luatd,  J.  G. . .  .MyboraoghHUl,  Spital,  LlMMHi 

fl^bboik.  Sir  J.  W.,  Bl....lf«i 

Lnean,  Eari  of. . 

Luras.  Henry. .  .Uplanda,  I 

Lucas,  Joseph. .  .BowalMai,  Aylesbny,  Badft 

Lucas,  Lieut.  R.. ..EdHh  Wealen,  Staafcil, Uv. 

Lucas,  Rev.  W.. .  .Boigh,  near  Aele, MoHMk 

Lucas,  — . . .  St.  Mary  OUeet,  linedlB. 

Luekham,  L.. .  .Broadway,  near  Weymealh.Pw* 

Luey,  Rev.  J.. ..Hampton  Lacy.  8tiatftadnai*i 

Ludlam.  W. . .  .RaQway  Stnet,  Bndtad,  YdikMi 

Ludlow,  H.  G.  G.. .  .Heyweod  Ho.,  Wartbaiy,  Vlh 

fLugar,  Henry. .  .Heagiaiva,  Baiy  St.  Bdawft 

fLumley,  R.  W.. .  .9,  Chariaa  Straet,  BnMiylli 

Luauden,  J. . .  .Monmeii,  near  BeUbid,  WuHWrt 

liundie.  C. . .  .Tnnnakella,  Dramgril 

Lungley,  Brooke  M..  .Peyton  Hall,  I 

Lunn,  J.  W.... South  Fenrlby, 

fLushington,  CM...  .9,  Maaeaeld  8L,  tatkalll 

Lntener,  T.. .  .Dolerle,  Mewtawn,  ] 

Lutley,  Samud.. .Exeter. 

Luttrell,  Rev.  A. H.  F...Mhiehead,  nr.  1 

Luxton.  R.  G.. .  .Bradifbrd.  Oediton 

Lyndhnrst,  Lord. .  .Turrllle  FIl,  1 

L>-ne,  W.. .  .Oddington,  near  Stovr-on-tha-WiU 

Lyon,  Oapt.  !..•• 

fLyon,  J.  W....MiaerdinePtok.n 

Lysoght  Admiral  Arthur. .  .Bath 

Lvttelton,  Hon.  ft  Reip.  W.  H.. 


Mabbett,  John. .  .Stineheombe,  Danley,  ( 

fMabbott.  W.  a. .  .Southovar  Pktary,  hnm^^m 

MacAllnm,  — . . .  Belper 

Macartney,  George. .  .Boniton.  Warwiddhbt 

fMacclesfleld,  Eari  of. .  .Sherinm  OMtle,  TrtMiil 

MacClintoek,  H.  S..  .Randalatown,  Antrim,  Inii 

MacConnel,  F....Robgill1V>war,  RfcleflwhM,lt1 

MacDermott.  E....9,  South  Ti 

fMacDonald,  Sir  A.,  Bt...Woo1i 

MacDonald,  Mi^  J.  H.. . 

MacDonald,  Wm.  M 

fMacDoagidl,  A.  H..  ..44.  ftrll 

fMacDowall,  J.  C.  8..  .Sydney,  New  8o«tli 

MacDoff,  Capt.. .  Blair  Gballe,  Blair  Atfael. 

Mace,  J.  E.. . .  Ashford  Road,  Teatafdan,  ILm 

f  MacEwen,  J..  .Mount 

Maehin,  J.  Vessey ...Gateimd  HOI.  WeritMfi, M 

Mackay ,  T.  Henry.  • .      ' 

Mackie.  W.Hay...Yi 

Mackintoah.  Agnew. .  .Gadde^.  NairMhfa«,  tMA 

MacLagan,  P...Invei«Mild  by 


f 
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|b,  John*. .Otlay.  Yorkshire ' 
)d*  jua..  •  JI4,  TaTiitock  Square 
MJ).«..Colcfaetter 
ouu*. 

, .  .Cbddingtou  Hall.  Markyate  Street 
I.  ..Cnig.  Alyth.  Forfknhire 
»rlat. .  .Perryafield,  Oxted,  Saney 
>rg0  Wilson. .  .Putney.  SpUsby 
iiaa...Wandon,  WooUer,  Northumb. 
Iridgfaam  Hall,  East  Harling.  NorfoU 
I  Watkln. ..Sutton  Court.  Hereford 
nen...Haminerwood,  East  Grinstead 
P. .  .Strokestown  House,  Roacommoa 
as  Cousins. . .  Brinkhill.  Spilsby 
T. . . .  Bighton  Hall,  Alresford,  Hants 
;.  K...Oteley  Park.  EUesmere,  Salop 
Townshend . . .  Galltfaenan,  Denbigh 
\or  Fred.  Thomas. .  .Portsmouth 
. .  .Surrey  Villa.  Lambeth,  Surrey 
lurst. .  .Hedingham  Castle,  Essex 
Ahom  Green,  nr.  Hungerford.  Beika 
Col.  George  A...  .67,  Sloane  Street 
.East  Qiinnook,  Yeovil 
im...  Bristol 

. .  .Court  House.  Cockington,  Devon 
larl  of. . .  Heron  Court,  Christchurch 
urd  Harvey.  ..G  3.  Albany 
)uke  of.  .Kimbolron  Cas.,  Kimbolton 
VI.P....Down  Farm.  Compton 
^e. .  .Givendale  Grange,  Ripon 
Shawe...Manley  Hall.  LichSeld 
.Shropham,  Larlingford,  Norfolk 
.Tliornage,  Dereham 
. .  Lighthorne,  Kineton 
C,  M.P. . .  Belvoir  Castle,  Uncolnsh. 
. . .  .Byron  House,  Leamington 
ry.,.2Jl.  High  Holbom 
>rge . . .  Downton,  Salisbury,  Wilts 
.  .Whatcombe  Ho.,  BUtndfDrd.  Dorset 
•Col. .  .Smedmore,  Corfe  Castle,  Dorset 
..HeathQeld,  Swansea,  Glamorgansh. 
as...  Pembroke 

..  Bt.. .  Llanstephan,  near  Carmarthen 
las. . .  Adcott  Hall,  near  Shrewsbury 
1  of. .  .Scone  Palace,  Perth 
i'.  H.. .  .6.  Bull  Riuif,  Birmingham 
>f,  M.P....Molecomb.  Chichester 
4X6. .  .Titaey  Court.  Godstone.  Surrey 
.  B.. .  .Bassingham,  nr.  Newark.  Notts 
irles. .  .Huntingdon 
D.  C .  .Bushey  Hall  Farm,  Watford  ^ 
,  E. . . .  Fawley  Ct..  Henley-on-Thames 
.  Edward,  jun.... 

.  S.,  M.P.. .  Bushy  Grove,  nr.  Watford 
R....Duxford  Rectory.  Cambridge 
larles,  jun.. .  .Northampton 
i . . . Quainton,  Aylesbury 
les . . .  Bristol 
nas. .  .Floore,  Weedon 
M.. . .  Kibworth  Harcourt.  Leicesterah. 
ik...Langham  Manor,  Norfolk 
;hur...Headingley,  Leeds 
.Grimstone  Cottage,  Wolverhamptoa 
}rge  Hibbert. . .  8  j,  Eaton  Square 


fMarshall,  James  Garth..  .Headingley.  nev  LcydU 
Marriiall.  John. •  .Eden  Lodge,  Beckenhai,  Kent 
Marshall.  J...  .Chatton  Park,  Belford,  Kotthamb. 
Marshall.  John. .  .Risdiolme  Lodge,  near  Ltneobi 
Marshall,  Joseph. .  .Ash  Grove,  Halilkx 
Marshall,  Jos.. . .  Waldenea  Hooae,  Wiabeach,  Gnab. 
Marshall.  Wm....Bolney  Plane.  Cockfield, Susmx 
Marsham,  R.,  D.C.L.. .  .Merton  College,  OzCofd 
Marsham,  Robert. .  .Stratton  Strawlesa,  nr.  Nwwidi 
Martin.  Chas.  W..  M.P.. . .  Leeds  Castle,  Maidstoaa 
Martin,  David. . . Waiafleet.  Lineolashire 
fMarUn,  Fran.  P.  a. .  .Kii^on  House,  Doidimter 
Martin.  H.  B... .Colston  BaMet,  Bingham,  Notts. 
Martin,  John. .  .Barmer.  Fakeaham 
Martin,  John. .  .Ferris  Farm.  Truro 
Martin.  John. . .  Evershot,  Dorset 
Martin,  John  Williams. .  .Sfaoborongfa.  Tewkesimrj 
Martin.  Peter... Qtilham,  Canterbnry 
Martin,  Robert. .  .Asterby,  Homcastle.  LinoolnahiM 
Martin.  Capt.  T.,  RJ4.. .  ,'Senior  United  Service  Qab 
Martin,  William. .  .Scamblesby,  Horneastle,  Une. 
Martin,  Wm...Kilchvan,  Lochgilphead,  Argyleshiie 
Martinson,  Edward. .  .Hedgfield,  Newcastle-on-Tyae 
Marychurch.  William... Haverfordwest 
Msskelyne,  A.  M.  S..  .Basaet  Down  House.  Swiadoo 
fMason,  C.  A....TarTington,  Ledbury,  Heralintdsh. 
Mason.  George. . .Manor  House,  Yateley.  Hants 
Mason,  Mathew...Baddow.  Chelmsford,  Essex 
Mason,  Richard. .  .Kiddington,  Louth 
Mason.  T.. .  .Pkllinsbum  Cottage,  Coldstream.  N.B. 
Msson,  Col. Wm.. . .  Necton  Hall,  Swaffham.  Neefolk 
Mason,  Wright... Northolme.  Boston,  Lincolnihire 
Massey.  AlfVed... Market  Downham,  NorfoU 
Maney,  William. . .  Watton,  Norfolk 
Master,  C.  L.  H.. .  .Grove  Lodge,  WlnkaeUl 
Master.  Col.  Thos.  W.  C. .  .The  Abbey,  Circneester 
Master,  Col.  Wm.  C. .  .Knole  Pkrk,  Bristol 
Masterman,  Thos.  J.. . . Little  Danby,  Northallertoa 
Masterson,  J.. .  .CoUingboom  Dueis,  Marlborough 
Matcham,  George. . .  New  House,  Downton,  Wilts. 
Matchett,  William. .  .Norwich 
fMatheson,  Sir  J..  Bt.,  M.P..  .The  Lewes  Island,  N.B. 
Mathew,  Nath...  .Wem.  Tr^madoc,  Camarvonahire 
fMathews,  Jer....Park  Hall,  Kidderminster,  Woce. 
Mathias.  W...Uambed,  Fishguard,  Pembrokeshire 
Maton.  L.  Pitt. . .  Maddington.  nr.  Devizes,  Wilts. 
Matson,  Henry. . . Wingham.  Kent 
Mataon,  John. ..Eastchureh,  Queenborongfa.  Kent 
Matson.  William..  .St.  Qsyth.  Colchester.  Eswx 
Matthews,  Frank. .  .Glyn  Moore,  Isle  of  Man 
Matthews,  Francis  Cook. .  .Drifl9eld 
Matthews,  James... Boulsdon,  Newent 
Matthews,  Rich.  Wm.. . .  Beamish,  Chester-le-Stiett 
Maud,  Charles T... 96, Sydney  Place,  Bath.  Somerset 
Maude,  Hon.  C. .  .1 1,  George's  Place,  Ecdeston  Sq. 
Maude,  Wm.  E.. . .  3.  Harrington  Street.  Liverpool 
Mauleverer,  W..  .Arncliffe  Hall,  CleveUnd  by  Thirsk 
Maunsell,  T.  P.,  M J*.. ..Thorpe  Malsor,  Kettering 
Maw,  George. .  .Bamet  Hill  House,  Kroseley,  Salop 
Maw.  H.  L. .  .Tetley,  nr.  Crowle,  Isle  of  Axholm 
Maw,  Math....Clei^ham.  Kirton-in-Lindsey,  Line. 
Maxwell.  Sir  J.  H..  Bt..  ..Springkell.  EcdeliBchaa 
Maxwell.  M.  a. .  .Tenegles.  Dnmflries,  N.B. 
fMaxwsU,  W. C...  Evcringham  Ptek,  FMklingto« 
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May,  Charles. .  .S,  Great  George  Street,  Wefltmiiuter 

May,  George  Anderaon. .  .Elford  Park,  Liclifleld 

May,  John...Uath  Road,  Reading 

Maybery.  Rev.  C. . .Penderjn,  Merthyr  TydvO 

Maybery,  Walter. .  .lirecon 

Maycock.  D....Gumley  Ilall,  Market  Harborough 

Mayes.  Charlcx. . .  Iloveton,  Coltiithall,  Norwich 

Maynard,  A.  L..  ..Marton-le-Moor.  Ripou.  Yorksh. 

MeadoH-a,  Rev.  J.  Krewiiter. . .  Witne«hain,  Ipswich 

Mechi.  John  Joseph.  ..4,  Leadenliall  Street,  London 

fMedlycott,  SbW.  C.  Bt.. .  Milborne  Port.  Wincanton 

Meeson,  Wm.  T.. .  .Gt.  Doggetts.  Rochford,  Essex 

Meire,  John,  Jun.. .  .Uckington,  nr.  Shrewsbury 

Meire,  S.... Castle  Hill.  Harlfy,nr.  Much  Wenlock 

Meire,  T.  L....Coiind  Arlx>r,  nr.  Shrewslniry 

Mellur,  James. .  .Hunter  Street,  Liverpool 

Mellow,  William...  Chad  well  Villa,  Ware 

Mellows,  William... Carburton,  Worksop 

Melville,  Hon.  A.  L.. . .Rraniitoa  Hall,  near  Lincoln 

Melville,  A.  Uslie... Windsor 

Melville,  A.  8.  Leslie... Branston  Hall,  Lincoln 

Melville,  Rev.  Edmd....St.  David's,  Pembrokeshire 

fMeruer,  James,  M.D.. . .  13,  Monk^ate,  York 

fMercer,  William. ,  .Newtown,  near  Warrin^'ton 

Mercer,  W.,  Jun.. .  .Grove  Ho.,  Hunton,  Maidstone 

Meredith.  I^wis... Shrewsbury 

Merest,  C.W..  .Priory,  Fomham,  Bury  StEdmund's 

fMerriman,  Thomas  Baverstock. .. Marlborough 

-f'Merriman.  Wm.  Clark ...  liOckeridge,  Marllwrough 

Merson,  R....Brinsworthy,  North  .Molton,  Pevon 

*)-Mertens,  Baron  Edward... Rue  Ducale,  Brussels 

fMetcalfe,  C.  J., jun. . .  Moirt  Durand.  Guernsey 

tMcthley.  W....Hoath  Court,  Blean,  Canterbury 

Meux,  Sir  H.,  Bt...Tlieobald's  Pk.,  Waltham  Cross 

fMeyer,  James... Forty  HhU,  EnlieM,  Middlesex 

Meyer.  P.  Herman. .  .Forty  Hall.  EnQeld,  Middlesex 

Meyrick.  Edward. .  .Windsor 

Meyrick,  Owen  Fuller. .  .B-idergan.  Anglesey,  N.W. 

Michael.  John  Michael... Swansea 

Michelmore,  Thomas,  jun.. .  .Berry  House,  Totncs 

Mickleburgh,  Cliarles. .  .Montgomery 

Middleton,  John. .  .Sparham,  nr.  Reepham,  Norfolk 

Middleton.  John . . .  Lincoln 

tMidgley,  W.  H.. .  .Ercoll  Park,  Wellington,  Salop 

Milbum,  J...Crawcrook,  Ryton, Newca*tle-on-Tyne 

Mild  may,  P.  St.  John . .  .Hazlegrove  Ho.,Castle  Carey 

Miles,  P.. .  .Stukc  Hammond,  Fenny  Stratford 

f  Miles.  Grosvenor. .  .Bourton  House,  Rugby,  War. 

Miles,  John. .  .Wcxcombe,  Great  Bedwin,  Wiltshire 

f Miles,  John  William. . .Leigh  Court.  Bristol 

tMiles,  P.  W.  S.,  M.P.. .  .Leigh  Court,  Bristol 

Miles,  Uogi'r  1)utton...Keyham,  near  I/cicester 

Milc«,  Thumns. .  .Keyham,  near  Leicester 

fMiles,  William. .  .Dix's  Field.  Exeter 

Miles,  Wm.  Marsh. . . Fragham,  Wingham,  Kent 

Milford,  Thos..  ..Thorverton,  tlssex 

Milhou>e,  William. .  .Barwell  Hall,  near  Hinckley 

Mill, Sir  J.  B..  Bt....Motti<(font  Abbey,  nr.  Romsey 

f  Miller,  Bartlett. .  .Moulton,  near  Northampton 

Miller.  John,  jun.. .  .Morfa  Maur,  Abcrystwith 

Miller,  Rev.  M.  IL. .  .Hopton,  Lnwestort 

Miller.  Thos.... Castle  Farm,  Slierlwrne,  Porsetsliire 

Miller,  T.  B.. .  .Thorpe  Villa,  Ix>u<>hborough,  Leices. 

Mllles,  John. .  .The  Forest,  Tunbridgc  Wells 


Mills,  John. .  .Biateme.  Blngwaod,  Huapdifat 
MUla,  John  F.. .  .Wettwood.  Boifcrd.  Qiob 
Mills,  W. . .  .Saxhun  Odl.  Bury  St.  Edaivad^ 
fMilne,  Alex.. .  .t9.  St.  Jamoil'i  Fhe* 
Milne,  DRvid. .  .Mlln«  Giaden.  C9ldali«a,5JL 
Milne,  E.  W.. . .Pit  Farm.  Qutaiel 
Milne,  O.,  Jan.. .  .Grimple  Vale,  Hano(atp,  TaiUi 
Milner.  John. .  .Hoidla  Fam,  Lyminfton 
Milfaer,  Sir  W.,  Bt. . .  Manappltton.  TadeaflW.  TiA 
Milner.  Wm. . .  .Mana|>pletoii.  Tiidf«ter,TfMto 
Milnes,  Jas. .  .Alton  Manor,  nr.  Wirkawoith, IM^ 
Milnea.  R.  M.,  M.P.. .  .F^yaton  HaU,  PoirtfAaBt 
Milnes,  Wm.. . .Stnbbinedge  Hall.  nr.  OnMiUl 
fMilward.  A.. .  .Upton  Hooae.  Blltoa.  Bri«d 
Milward,  Rev.  H.. .  .Pkniton  Viearage,  MtA 
Milward,  John . .  .Birmingham 
Minet.  Charles  Wm. . .  .41 .  West  SmhhMd 
Minor,  John  Bislitxm...Aatley  Uonae, Shnmbvy 
Mitchell.  John. . .Wj-mnndham.  Nodblk 
Mitchell,  J.  IL.  .WitchampCon.  Wlmbona 
fMitford,  W.  Townley . .  .Pitshai.  Petvorih,  9mm 
Mogg,  J.  Reea. .  .High  Littleton  Hovn,  nr.  BM 
Mold,  Charles  John. .  .Makney,  Balper 
Mdlesworth,  Walter  Hele. .  .Plympton, 
fMolesworth,  Rt.  Hon. fflr W..  Bt..  M.P.. . 
Molyneux,  J.  M.. .  .Lowley  Park.  GBlldiiid.taMr 
Monck,  J  BUgh. .  .Coley  I'tok,  Beadinf .  BoUli 
Monek.Viscoant. .  .Charlerille,  Ennfakerry.VUJi' 
Monckton,  Geo  . .  .Strotton,  'WolveihanpCea.  Mb 
Monins,  John. .  .Ringwoold,  near  Dover,  Knt 
Monk,  C.  A..  .Wylam.Oakvi'Ood.  NeweaiUa-tfi*1^ 
Monkhouse,  John . .  .The  Stowv,  near  Hentat 
Monson,  Rev.  John. .  .Reetory,  Bedale 
fMonteagle,  Lord. . .Mount  Trendiaid,  UmolA 
Montgomery,  Jamea. . .  I JUIngton.  LeamtngtM 
Montgomery,  Rev.  Robert. .  .Hotcol.  NotthaafM 
Montgomorie,  F.  M.. . .Garboldiaham.  NoiMk 
Moody,  C.  A..  M.P.. .  .Ringadon.  YeovU, 
Moody.  Capt.  R.  C. . .Jonior  Unitad  SarrieeGhb 
Moon,  John. . .  f  Apford.  Credltoa 
fMoore,  Rev.  Edward . .  .Frittenden,  Staplchartt 
Moore,  YAmt.  Wells. .  .Cole^ill,  Faringdoa.  Boll 
Moore.  George... Appleby  Hall.  Aabby-de la &** 
fMoore.  Rev.  G.  B.. .  .TanaUll,  Sitt]n«boane,  1^ 
fMoore,  H. .  .SyngSeld  Honae,  Fuaonatovn.  Inhrf 
Moore,  James. .  .Shrewsbory 
Moore.  John . .  .Choreh  Street,  Wanriek 
Moore,  John . . .  Littlecot,  Hangerfbrd 
Moore,  Joseph. .  .Lincoln 

Moore,  J..  .Moor  Ho.,  Badswwth.  rtatefriet,Tidfc 
Moore,  J..  .Appleby.  Aaliby*de-la-ZoQch 
Moore,  J.  Rirby . .  .Badley,  Stowmarkflt, 
Moore,  Robert  C.. .  .Ilarmslow,  nc 
Moore,  Thomas. .  .Barkhy,  near  l^eieeatcr 
Moore,  Thos.  Sewell. . .  Waiham.  Weill,  NerfA 
Moure,  Wm.. .  .Kim.  WIsbeaeh,  GambridgcsUH 
Moorsom,Capt.W.S. . .  1 7|,Gt.GrorgeSt..W< 
Morant,  George. .  .Holme,  Wareliam 
Morant,  Jno..  .Brockenhnrst,  nr.  Lyminglfat  H^ 

Mordannt.  Rev.  C Badgworth  Rectory,  BbCbM 

Mordey.  John  G.. .  .SeilgeOeld,  Dniliam 
More.  R.  B.. .  .L«.nley  Hall,  Shrawalmry 
Morewood.  Col.  W.  P. . . .  Airteton  Ftefc,  DuliJ*** 
Morgan  SitC.M.R..Bt.3iI.P...Tked«8ar,Nc«pirt»1bi 
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ftKBiBi», .  .51,  Bedford  Square 
Funes  Thomas. .  .Dany  Grwg,  near  Brecon 
Lt.. .  .Hafod,  Pontypridd.  Glamorganshire 
lf....Bodwlfoed,  I'ontrifTydd,  Glamorgans. 

Kev.  P.  H..  A.M Devynnock,  nr.  Brecon 

r.. .  .Maesgnrda,  Laagharne,  Carmarthensh. 
Mn.,  J.,  M.D....Portclen,  near  Pembroke 
George  Bowes. .  .Abingdon,  Berkshire 
W.  G. . . .  Court  Lodge,  L<amberhurst,  Kent 
MMnas  B. . .  .Gbmnington  Park,  Bridgewater 
tenjamin. .  .Snenton,  near  Nottingham 
Sari  of. .  .Sal tram,  Plympton,  Devonshire 
John... 

ohn. . .Bronghton  Lodge,  Manchester 
tfchard. .  .Snenton,  near  Nottingluun 
I'rederick  J.... Oxford 
BorgeByng. .  .Sketty  Park,  Swansea 
BO.  ^w.. . .  Kermond,  Market  Raaen 
enry . .  .Gosberton,  Spalding,  Lincolnshire 
en  ry...  Maidstone 

^wia. .  .Mount  Pleasant,  near  Carmarthen 
/ol.  Lewis  G. . .  .Morrisania,  New  York 
M..  .Seafleld  House,  North  Sunderland 
inmas...Llanvillo.  Brecon 
lomas. .  .Maiaemore,  Gloucester 
illiam. .  .Carmarthen 
N. . .  .Dep.  Gov..  Conrict  Prison,  Dartmoor 
has.  C. . . I^dington  Hall,  Rutlandshire 
(....Blue  House,  Washington.  Gateshead 
thur. .  .Swaffham 

»,  Richard. .  .Silverton,  near  Exeter 
>hif  Chalmers. .  .Meascombe.  Stroud 
John  Davif. . .  Lower  Wick,  near  Worcester 
!?has.. .  .New  Barns,  Ely,  Cambridgeshire 
.  N.  E. . . .  Burnaston  House,  near  Derby 
r  ().,  Bf..  .Rolleston  Hall,  Burton-on -Trent 
...  .East  Lodge,  Burton-on- Trent,  Siaffs. 
n . . .  Liverpool 

>hn. .  .Moulton  Marsh.  Spalding,  Line. 
irP..  Bt....Talacre,  Holywell,  Flintahire 

' Barningham  Hall,  Aylsham.  Norfolk 

Ham. .  .Wall,  Lichfield,  Suflbrdshire 

m Knowsley,  Prescot,  I^ncashire 

gecumhe,  Earl  of. . .  Plymouth 

lomas. .  .8altwoo<l.  Hythe,  Kent 

m.. .  .Wasinjj  Place.  Newbury,  Berks 

I,  G«o. .  .PentrehylinK,  Churchstoke,  Salop 

Isaac. .  .Sand well,  near  Birmingham 

L  G Ritheaston  Court,  Wiveliscombe 

V.  J Yamscombe,  liarnstaple,  Devon 

Geo Fore  St.,  St.  Clement's,  Ipswich 

Geo Little  Comard.  Sudbury,  Suffolk 

George  S Lavenham,  Sudbury 

I'^illiam. .  .Markeaton,  near  Derby 
.  .Temple  Langham,  St.  John's,  Worcester 
James  Gordon  ...11,  Haymarket 
Alex....Eriswell,  Mildenhall 
jjl>ert. .  .Keston,  Bromley,  Kent 
t.H..  .Lesingham  Ho..Surlin^ham,Norwich 
ohn..  .Cooling Castle,  Rochester,  Kent 
i^illiam. .  .TunsUU,  Sittingboume.  Kent 
.. .  Westonbury,  nr.  Pembridge,  Herefords. 
Christopher. .  .Claverdon,  Warwick 
i.  Sir  G.. . .  Edenhall,  Penrith,  Cumberland 
XV. 


Muskett,  Alfred. .  .Raynham,  Fakenham 
Mnskett,  Chaa.. .  .BreHingham  Hooae,  Diss,  NoribUc 
Muskett,  John. .  .Fomham.  Bury  St.  Edmund's, SalT. 
Moapratt,  S..  M.D..  .Royal  CoU.  Chemistry,  Liiwpool 
Myddelton,  Robert. .  .Qwanynof ,  Denbigh 
Mytton,  Rev.  D.  F.  G. . . .  Llandysdil.  nr.  Montgomery 
Mytton,  Thoa. .  .Shipton  HaU,  Maeh  Wenlock,  Salop 


Nainby,  Rlehaid. .  .Bamolby-le-beek,  near  Grimaby 

Nairn,  Philip. . .  Waren,  Belford.  Northnmberiaad 

Naish,  W.  B. . .  .Stoneaston,  near  Bath,  Somerset 

Nalder.  J.  H.. . .  Alveacot,  UdUade 

fNapier,  Edw.  B.. .  .Pennard  Hooae.  Shepton  Mallet 

Napier,  Hon.  William. .  .Old  Pklaee  Yard 

Napper,  John. .  .Ifold.  Horsham,  Susmz 

Nash,  Charles. .  .Royaton.  Hertfordshire 

Nash,  Daniel. .  .60,  Strand 

Naah,  James. .  .Chesham,  BuekUighamahire 

Nash,  Wedd  William. .  .Denmark  Hill,  Surrey 

tNaylor,  John. .  .Liverpool 

Neale,  Charles. .  .Mansfield  Woodhonse,  Notts 

Neame.  Charles. .  .Selling,  near  Favershan,  Rent 

Neame,  Frederick . .  .ICacknade,  nr.  Faversham,  Kent 

Neave,  Sir  Digby,  Barr.. .  .Pitt  Honae,  Epsom 

Neave,  Sheffield. .  .4,  New  Broad  Street,  aty 

Neemes,  Thoa.. .  .Frocester,  Stroud.  Gloucester 

fNeild.  William. .  .Mayfleld,  Maneheater 

Neilson,  Robt..  .Halewood  Rotunda  Clab,  Liverpool 

Nelson.  John. .  .Righfleld.  Sheffield 

Nesbit,  John  C. .  .38,  Kennington  Lane.  Lambeth 

Nesfleld,  R.  M.  N.. .  .CasUe  HiU,  Bakewell 

Nethercoat,  John. . .Moulton  Grange,  Northampton 

Neve,  Thomas. .  .Benenden,  Cranbrook,  Kent 

tNe^le,  Rev.  Christ.. .  .Thorney,  Newark,  Notts 

Nevill,  R.  J. . . .  Llangennech  Park,  near  Swansea 

tNeville,  Ralph . .  .Deanery,  Windsor 

Newbatt.  Edw.. .  .Old  Place,  Sleaford,  Lincobishire 

fNewbery,  R.  P..  .Challenger,  Axminster,  Devon 

Newby,  Henry. .  .Hall  Garth,  near  Durham 

Newcastle,  Duke  of. . .  17,  Portman  Square 

Newdegate.  C.  N.. .  Arbory,  Coventry,  Warwickshire 

Newdigate.  Francis..  .Blackheath.  Kent 

Newill.  Joaeph. .  .Walcot,  Bishop's  Castle,  Shropshire 

Newill,  T..  .Spring  Bank,  Welshpool.  Blontgomerys. 

Newington,  Dr.S.,  .Highlands.Ticehurst.HurstGreen 

fNewTnan,  J Brands  Ho.,  High  Wycoml)e,  Bucks 

Newman,  Matthew. .  .Hayes  Court,  Uxbridge 
Newman, R,W..  .MurtonFm.  Nackington. Canterbury 
Newman,  Sir  Robt.,  Bart.. .  .Mamhead,  n>*ar  Exeter 
Newman,  Thomas ...  Mamhead,  near  Exeter,  Devon 
Newman,  Thomas. .  .Cray's  Marsh  Farm,  Melksham 
Newman.  Wm.. .  .Darley  Hall,  Barnesley,  Yorkshire 
Newstead,  T.,  jun.. .  .Dunham  Newton,  nr.  Retford 
Newton,G.O. .  ..CroxtonPk.;St.Neot's,Hnntingdonah. 
Newton,  William. .  .The^Close,  Norwich  I 
Niblett,  D.  J.. .  .Haresfleld  Court,  near  Gloucester 
Nice.  Thomas. .  .Great  Bradley  Hall,  Newmarket 
Nicholetts,  J  no.  Toller. .  .South  Petherton,  Somerset 
Nicholls,  John  S.. .  .Melplash  Court,  Bridport 
Nicholson,  Calvert. .  .Bunny,  near  Nottingham 
Nicholson,  Charles  ..Staniwells,  Brigg 
Nicholson,  E.  A.. .  .Burford  St.  Martin,  Salisbury 
fNichoIson,  Geo.  T.. . . Waverley  Abbey,  Famham 
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Nicholson,  Henry. .  .nrou:;hton  Vale,  Brigg 
Nicholson,  Juhn. .  .Shotley  Iiri(i:;e,  Durham 
Nichols-m,  J. . . .  Kirkby  Thore,  Hridgend,  Appleby 
Nicholaon,  S.. . .  Wavcrley  AblH»y,  Farnham,  Sorrey 
Nicholson,  Wm.  Nurzam. . . Ncwark-upon-Trent 
Nicklin,  Kichard. .  .Glen  Ville,  Douglas,  lale  of  Man 
Nicol,  James  Dyoe. .  .5,  Hyde- Park  Terrace 
tNighfingale,  W.  E.. .  .Embley,  nr.  Romsey,  Hants 
Nixon,  William. .  .Union  Hall.  Ne»c«stle-on-Tyne 
Nock,  John. .  .KInver,  Stourbrid^^e,  Worcestershire 

Nockulds,  J.  A SUnttead,  Es:<ex 

Nockolds,  Martin... Saffron  Walden,  Essex 
Nodder,  Rev.  J.. . . Ashover  Rectory,  Chesterfield 
Noel,  Charles. .  .Peckleton  Farm  Hoaw,  Hinckley 
Noel,  Charles. .  .Bell  Hall,  .Stourbridge 
fNorman,  George  Warde. .  .Bromley,  Kent 
Norman,  J.  M. . .  .Deneoml)e,  Crawley,  Sussex 
fNormanby,  Marquis  of. .  .Mulgrave  Castle,  Wliitby 
Norreys,  R. H.. . . Davy  Ilulme  Hall.  nr.  Manchester 
Norris,  Rev.  G.  P. . . .  Roscnuldock  Ho.,  St.  Cleare's 
tNorris,  Wm....Wood  Norton,  Fakenham,  Norfolk 
North,  Clias  . .  .South  Thoresby,  Alford,  Lincolnah. 
North,  Frederick. .  .Rougham.  Norfolk 
North,  Lieut.-Col.. . Wroxton  Abbey, Banbury, Oxon 
North,  N  . .  Wi);genball,St.  Mary  Magdalen,  nr.Lynn 
fNorthcote,  Sir  Staflonl.  Bart.. .  .Pynes,  Exeter 

Northeatr,  T.  B Tedworth.  Marlborough,  WilU 

Northey,  Edward  Richard. .  .Eps»ra,  Surrey 
Northey,  Wm,. . .Lake,  Lifton.  Devon 
Norton.  W.  F.  N.. . .  Elton  Manor,  Bingham 
Noyes,  J.  W.  F.. .  .Tlie  Cottage,  Salisbury,  Wilts 
Noycfl,  T.  H. . . F.ast  Marscalls,  l>ind field,  nr.  Cuckfleld 
Nugent,  Walter. . .  Wyndham  Club,  St.  James's 

Nunn,  E.  C Diss,  Norfolk 

Nunn,  J.  II.. .  .Pool  Place,  (ireat  Yeldham.Halstead 
Nunn,  Wm.  Travers. . .  Yeldham,  HaUted,  E*«ex 
Nurcombe,  John. .  .Hopcott,  Minehead,  Somerset 
Nurse,  W.  M.. .  .(ireat  Cell  Barns.  St.  Alban's, Herts 

Oakes.  T.  H Riddin^^  House,  AUreton,  Derbysh. 

Oakley.  J 60,  Doughty  Street,  Mecklenburg  Sq. 

Oakley,  John. .  .182,  Piccadilly 

O'Brien,  Stafford. .  .Blatherwycke  Park,  nr.  Waiisford 

Odams,  .Tames... S.*),  lieadenhall  Street 

Ogden,  John  Bias. .  .Bury  Hill,  Coldstream,  N.B. 

fOgden,  John  Maude. .  .Sunderland 

Ogilvie,  George  8.. .  .Stapleton  Court,  Bristol 

Ogilvy,  Sir  J.,  lU.. .  .Baldovan  House,  Dundee,  N.B. 

Okes,  John. .  .Cherry  Hinton,  Cambridge 

Oldham,  F.  O.. .  .Belle  Amour  Hall,  Rugeley. Staffs. 

Oldham,  George. . .  Aifreton 

Oldham.  John. .  .Carlton-on-Trent.  Notts 

Oliphant,  Ht:nry...Easton,  Lincolnshire 

Oliver,  Francis... Dorchester,  Dorsetshire 

Oliver,  James... Hulton  Park,  liolton-le- Moors 

fOliver,  John. .  .Abingdon,  Berkshire 

Oliver,  Thomas,  jun.. .  .Sunderland 

Olliver,  James. .  .Hanford,  Blandford,  Dorsetshire 

Onions,  John. .  .Broseley,  Shropshire 

Onslow,  Phipps  V.. .  .Suckle* ,  Worcester 

Ord,  W.,  M. P.... Whitfield  Hall,  Hexham 

Onle,  Charles  Wm....Nunnykiik,  Morpeth 

fOrde,  Sir  J.  P.,  Bt. . . .  Kilmorey  Ho.,  Lochgilphead 

Oxford,  Earl  of. . .  Wolterton  Park,  Aylaltam 


Orlebar.  R.  L.. .  .Hinwicke  Hoiue,  WelUngbanmh 
Ormerod.  O.. .  .Sedbury  Park.  Chepirtoir 
Ormerod,  Henry  Mere. .  .83,  Moaley  Sl,  MaadM* 
(Vnierod,  Arehdeaeon  T.  J. . .  .Badenhall.  SbriiMi 
Omuton,  Robert. .  .NewoMtle>oa-Tyn« 
Orton,  Francb. .  .Bottisford,  new  I^Uinglm 
Oabora,  Charles. .  .Fareham,  Hampriiiw 
Osbom,  O. . . .  Manor  Hoom,  PatUsball,  TsMirtv 
Oabome,  Geo.. .  .Court  Farm,  Elbertm,  MiifthM' 
Osborne,  Jamea. .  .Maids  Moraton,  HiiiilatlaB 
Other,  Chaa. . .  .Elm  Hooae,  L^Ham,  Ytriuhbi 
fOtrante.  Coont  A . . .  .Nygaid,  83derka|rfi«.  iHte 
Overell,  John...Aspeden,  BaqtisgHMd 
Overend.  Wilson... SbeffieU 
Overman,  Hen. . . .  Waaaenham,  PkkanhMi,  HaMI 
Overman,  Henry  R. . . . Weaeenba 
fOverman,  J<din. .  .Baraham,  Suttoa 
Overman,  J.R. . .  Bamham  Satton»  Bm 
fOverman,  Robert. .  .Ggmere,  Walaiii|^Mi.  Naflft 
Owen,  B.  H.  Balkeley...TedsB0Nlhll,8dsr 
Owen,  E.  W.  S.. . .CondoTer,  Shravabory, Sdif 
Owen,  John . . .  Lynn,  near  ShenaUma.  frafiiMki 
Owen,  John  D.. .  .Broadway  Hall.  Shrawibay 
Owen,  William. .  .Blerington,  Ireland 
Owen,  William. .  .Uotheifaam 
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Wilson,  Robert. .  .South  Shields 

Wilson,  Stephen. .  .BoakfleM,  Ballitore,  Ireland 

fWilson,  T.. .  .Shotley  Hall,  Newcastle-upon-Tyne 

Wilson,  Thomas  Francis. . .  123,  Fenchuich  Street 

Wilson,  William. . .  Ashbocking,  Ipswich 

Wilson,  William. .  Shaw  Farm,  Home  Park,  Windsor 

f  Wimbush,  Barnes. . .  Southgate,  Middlesex 

f  Winchester,  Marquis  of. . .  Amport  House,  Andover 

Winder,  J.  W.  Lyon. . .  Vaenor  Park,  Welshpool 

Wingate.  William. .  .Ludford,  Market  Rasen 

Wingfleld,  John. .  .Onslow,  Salop 

Wingtield,  John  M. . .  .Tickenoote  Hall,  Stamford 

Wingfleld,  Richard  Baker. .  .2,  Lowndes  Square 

Wiun,  Roland. .  .Appleby  Halt,  Brigg,  Lincolnshire 

Winnall,  Thomas. .  .Eocleshall  Court,  Lea.  Rosa 

Winnington,  Sir  T.,  Bt,. .  ..SUn ford  Court.  Woreester 

Winns,  Thomas. . .  Lincoln 

f  Winterbottom,  J.  E Rast  Woodhay.  nr.  Newbnry 

Winthrop,  Rev.  Benjamin. .  .('liflon,  Bristol 
Winton,  H.. .  .Holly  House,  Erdington,  Birmingham 
Wippell,  John. . . Brenton,  Barton  Renn,  near  Exeter 
f  Witney,  W. . . .  London 
Witt.  Kdward...Fomham,  Rury  St.  Edmnnd*s 
Witt,  Mathew...Waterbeach,  near Osmbridge 
Witt,  Samuel. .  .SwaflTham,  Cambridge 
WitUngstall,  E.  F....Ungley,  Bury, Watford,  Herts 
Wodehouse,  E.,  M.P.. .  .Thorpe,  near  Norwich,  NorL 
f  Wodehoose,  Lord. .  .Kimberley,  Wymondham 
Wodehouse,  W.  U.. .  .Woolmers  Park,  Hertford 
Wolfe,  R.  Birch... Wood  Hall, near  Newport,  Essex 
Wollaston,  Mi^or  P.. .  .Sbenton  Hall,  near  Hinckley 
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WoUen.  JrfMeph. .  .Wedmore,  neu  Welli;  Somrnet 

Wolton,  Hamael . . .  Kesiprore,  Ipswich 

fWood,  Rt.  Hon.  Sir  C,  Bart.,  M.P.. .  .DoncMter 

Wood,  KdwArd. .  .Hunger  Hill,  Middlowx 

Wood.  Fid  ward  A.. .  .Oimington.  near  Weymoath 

f  Wood,  George. .  .Howrigg,  Carlisle 

Wood,  G. . . .  Denver,  near  Downham  Market,  Norfolk 

Wood,  George. .  .Rochford,  Kmex 

Wood,  George  James. . .  Admiston  Hall.  Dorchester 

Wood,  Henry. .  .Ovlngdeau  House,  Krighton 

Wood.  Henry. .  .Woolgarston,  near  Penkridge, SUflTs. 

Wood,  James. .  .Ockley,  Huntperpoint,  Sussex 

Wood,  ReT.  J.. .  .Swanwick  Hall,  Alfteton.  Derbysh. 

Wood,  John. .  .Croham  Farm,  Croydon,  Surrey 

Wood,  John. . .  Melton,  near  Woodbridge,  Suffolk 

fWood,  John. .  .Excise  OiBce,  London 

Wood,  John. .  .(Coroner)  York 

f Wood,  John. .  .Thedden  Grange,  Alton 

Wood,  John. .  .Stan wick  Park,  Aldbovo',  Darlington 

Wood,  Sir  J .  P.,  Bt. . .  .Glaxenwood  House,  Braintree 

Wood,  Miles  Astman. .  .Ledbury 

Wood,  N.. .  .Killingswortli,  Newcastle-upon-Tyne 

Wood,  Rev.  R.. . .Woodhall  Park,  Leybum,  Bedale 

Wood.  Richard. . .  18,  Temple  Row,  Birmingham 

Wood,  I'homaa. .  .Grendon,  Atherstone,  Warwicksh. 

tWood,  Western. .  .North  Cray  Wiwe,  Kent 

Wood,  W.. .  .The  Highwood,  near  Uttoxeter,  SUffs. 

Wood,  W.  Bryan. .  .Bainbridg«»,  Chippenham 

Woodcock,  H.  C....Rearsby  House,  Leicester 

Woodcock,  John  G^ .  .Briston,  Dereham 

Woodd,  B.  Thomas... Th(wpe  Green,  Boroughbridge 

Woodham,  Rev.  T.  P.. .  .Farley,  near Romsey;  Hants 

fWoodham,  W.  Nash. .  .Shepreth,  Melbourne,  Gamb. 

Woodhams,  W.  R. . .  .The  Hammonds,  Rye,  Sussex 

Woodliouse,  John. .  .Over  Scale,  Ashby-de-la-Zouch 

Woodley,  Mathew. .  .Benfleld  Hury,  Stanstead,  tlssex 

Woodm:in, Henry. . .Stitchcombe,  Marltmrough,Wilts 

Woodman.  Richard,  jun.. .  .Glynde.  Lewes,  Sussex 

Woods,  Rev.  G.  H.. .  .Sliopwycke  House,  Chicliester 

Woods,  Henry ..  .Merton.  Thetford 

f  Woods,  W.  L.. .  .Chilgrove.  near  Chidiester,  Sussex 

Woodward,  Edmund... Choi  ley,  Lancashire 

Woodward,  P.. . .  Hricklehampton  House,  renhora 

Woodward,  J. . . .  Birlingliam,  Penhore,  Worcestersh. 

Woodward,  Ilol)ert. . .  Liverpool 

Woodward.  Robert. .  .Rise  Hall,  Akenham,  Ipswich 

Woodward,  Wm. . .  .Bredons  Norton,  Tewkesbury 

tWoodyeare,  Rev.  J.  F.  W..  ..CrookhiU,  Doneaster 

Wooldridge,  H . . . .  Meon  Stoke,  Bisliop's  Waltham 

Wooldridgc,  J.  W.. .  .Webb's  Land,  Wickham,  HanU 

Wooldridge,  R Tichfleld  Park,  Fareham,  HanU 

Wooir,  Joseph. .  .Ilaslington  Hall,  Crew,  Cbe«hire 
WooUcomlic,  J.  M.. .  .Ashbory,  Okehampton,  Devon 

Woitliey,  T.  S.,  jun South  CoUingbam.  Newark 

Woolrich,  Abraham. .  .Little  Ness,  Shrewsbury 
Wormald,  John . . .  Hrunsw  ick  House,  Cheltenham 
Worrall.  Henry... Knotty  Ash  House.  Liverpool 
Wurslpy,  (Hias  Cavill. .  .PlaU,  near  Manchester 
Worsley.  Ixtrd. .  .Brocklesby  Park,  Ulceby 
Worsley,  Rev.  P.  W.. . .Little  Ponton, nearGrsnthura 
Wortliam,  Biseoe  Hill. .  .Royston,  Herts 


Worthington,  ArehilNad. .  .Whitehareh,  8dop 

WorthingUm.  laae  J.. .  .WUteAaM  Uottage;  Lyaa 

Worthingum,  Jonathaa. . .  If  ootliill  Hooss;  Sbnrpirt 

Worthington,  R.. .  .Baddingtoii,  Muket  Hnbomfh 

Worthy,  Samuel. .  .Temple  Combe.  Wineantos 

Wortley,  Edw.. .  .Rldlfngton,  Uppinghua,  Bailial 

Wmy,  John. .  .H,  Suffolk  Piece,  Pkll  MeU  Esit 

fWreford,  Samuel,  job.  . .  .Gnfctuu  Crcditon 

Wren,  A.  Baeton. . .  Lenwood,  BideAiid.  Dtvon 

fWreneh,  Robert. .  .SI,  Ring  WOlim  SbetC  Oy 

Wrey, Sir  Bonchier,  But.. .  .The  OuKp  AriAvtn 

fWright,  Charles. .  .Bilbam  Hooeeb  ater 

Wright,  Charles. .  .Wotaboroogh, 

Wright,  Edmond...] 

Wright,  F^ancU. .  .Oneston  Manor.  Dnby 

Wright,  George. .  .Chapel  Farm,  Dorklqg 

Wright,  James. .  .BavenhlU,  near  Ragiley,  Stf^ 

Wright,  John. .  .The  Tcmee.  Chcaterfldd,  Dokj*. 

Wright,  John,  Jun. . . .  Boxton,  near  Nereiek 

Wright, Richard. . .FieUbank,  Mae«l«Md 

Wright,  R.  J.. .  .Tliorpe.  Norwkk 

Wright,  Robert. .  .Moon  Farm.  TuuitM 

fWright,  Tbomm. .  .Noith  Bnarton,  Lyaa 

Wright.  T.B....Unkm 

Wright,  Thomas  PbynU. .  .Gove^  Tl^ 

Wright,  Wm.. .  .Oresfoid  Bank. 

Wright,  William. .  .Fring.  Boogham.  KvflbU 

fWrightson,  W.  B..  M.P.. .  .Ous«etthF^.DaMBMi 

Wrinch,  Samuel. .  .Great  Holland  Ball,  ObUmMt 

Wroughton,  P. . . .  Ibstone  House, 

Wyatt,  Harvey. .  .Acton  Hill,  near  8ufM 

Wyatt,  Hugh. .  .Ciabary,  Findon, 

Wyatt,  Jamea. . .  Limegrove,  Bangor, 

Wyatt,  John. .  .Nntbonme,  Bmewottli*  ITiity*fc» 

Wyatt,  O.  Arthor. .  .Troy  Hoom,  nev  BfauM^ 

fWyatt,  WUliam. .  .Eyam,  Bikewell.  DikjAiw 

Wyles,  Thomas. . . Little  Ponton, 

fWyley,  James,  jan  . . . 

fWyley,  Wm.. . .Vfaieyard, 

fWyndham,  J.  E.. .  .Fairimm  HooMb  Aflton  6n* 

Wyndham,  J.  H.  C....Biabop*e  IKaltham 

fWyndham,  Wm.. .  .Dinton.  SaUabary,  WBM 

Wynne,  B.  Wynne. .  .Gartbewln.  Abmgele,  Di^ 

Wynne,  J.  I^Jan.. .  .Ooed  Coeh,  Abwgeto. Di^Mlk. 

Wynne,  Wm.  W.  £.. . .Meant  Sleo,  Oeelff 

Wynniatt,  Rev.  1l Stanton  Beoadwaj,  Umi^^ 

fWythea,  Geoige. .  .Reigate,  Sorray 
WyriU,  Rev.  Edward. . .  Flngal.  Bedale 

Yates,  Wm. . .  .Hadley  Ftek.  Wellinglnn,  fldtp 
Yeates,  J. . .  .Hawthorn  HiU.  Slainton.  Mlblk^ 
Yeates,  J.  Y.. .  .Phrk-bead,  Levant  MUntkupt 
Yelverton,  Hon.  W.  H. . . .  WUtlaad  Abbey.dtO^ 
Yeo,  Wm.  A.. .  .Fremington  HooMb  BarMttFli 
Yeoman,  llioa.  Lawrence. .  .Whitby,  YotkiUe 
Yorke,  Hon.  E.  T..  M.P.. . . Wl^polc^  OuMil^ 
Yorke,  J. . . .  Forthampton  Co..  Tevkeobary^Oli*' 
Young,  Francis  Ayent. .  .Hawkhant,  Keat 
Young,  George. .  .Shrewrirary 
fYoung,  George. .  .17,  Mark  Laae 
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•  Thomas  Dyke,  Bart.,  M.P. 

J,  Lord 

Colonel 

t.  Hon.  Sir  Jas.,  Bart.,  M.P. 

eph,  M.P. 

L.ord 


Pusey,  Philip 

Richmond,  Duke  of 

Rutland,  Duke  of 

Shelley,  Sir  John  Villiers,  Bart.,  M.P. 

Spencer,  Earl 

Sutherland,  Duke  of 


TJice-SrerfttrenW. 
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>omas  Raymond 
,  Earl  of 
,  Marquis  of 
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irquis  of 


Fitzwilliara,  Earl 

Hardwicke,  Earl  of 

Hill,  Viscount 

Johnstone,  Sir  John  V.  B.,  Bart.,  M.P. 

Miles,  William,  M.P. 

Yarborough,  Earl  of 


®t|)er  fUtmitvi  of  Council. 
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,  Nathaniel  George 
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Thomas  William,  M.P. 

Humphrey 
Lord 

William  George 
ohn  Evelyn,  M.P. 
nuel 

n  Hodgetts,  H.,  M.P. 
ichard 

r.  Brandreth 
\nthony 
III  am  Fisher 
'handos  Wren 
Richard 
ohn 
auel 
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Macdonald,  Sir  Archibald  Keppel,  Bart» 

March,  Earl  of,  M.P. 

Melville,  Hon.  Alexander  Leslie 

Milward,  Richard 

Morgan,  Sir  Charles  Gould,  Bait. 

Northcote,  Sir  Stafford  Henry,  Bart. 

Price,  Sir  Robert,  Bart.,  M.P. 

Ridley,  Sir  Matthew  White,  Bart. 

Shaw,  William 

Sillifant,  John 

Simpson,  William 

Slaney,  Robert  Aglionby 

Smith,  Robert 

Southampton,  Lord 

Stansfield,  W.  R.  Crompton 

Thompson,  Henry  Stephen 

Towneley,  Charles 

Turner,  Chai'les  Hampden 

Turner,  George 

Vyner,  Captain  Henry 

Webb,  Jonas 

Wilson,  Henry 

Woodward,  Francis 

Wynn,  Sir  Watkin  Williams,  Bart.,  M.P. 


i^fcretar^. 


JAMES  HUDSON,  12,  Hanover  Square,  Zcndon, 


ng-CTiemist—JoKS  Thomas  Way,  23,  Holies  Street,  Cavendish  Square. 
ary-Inspector — James  Beart  Simonds,  Royal  Veterinary  College. 
ing  Engineer— 5 kX^A  Easton,  or  C.  E.  Amos,  The  Grove,  Southwark. 
m — Thomas  Gidbs  and  Co.,  Comer  of  Halfinoon  Street,  Piccadilly. 
>r — John  Murray,  50,  Albemarle  Street. 
—A.  M.,  C,  a.  R.,  H.,  R.,  and  E.  A.  Drukmond,  Charing  Cross. 
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MEMORANDA. 

General  Meeting  in  London,  on  Tuesday,  May  22, 1855,  at  Twelve  o'clock. 
Country  Meeting  at  Carlisle  in  1855. 

General  Meeting  in  London,  on  the  Saturday  of  the  &nitbfield  Club-Show  week, 
at  Eleven  o'clock,  a.m. 

Monthly  Cooncil  (for  transaction  of  ])U8ineB8),  at  12  o'clock  on  the  tint  Wed- 
nesday in  every  month,  excepting  January,  September,  and  October:  open 
only  to  Members  of  Council  and  Governors  of  the  Society. 

Weekly  Council  (for  practical  communications),  at  12  o'clock  on  all  Wcdnefdajf 
in  February,  March,  April,  May,  June,  and  July,  excepting  the  first  Wednesdaj 
in  each  of  those  montfauB,  and  during  adjournment:  open  to  all  Memben  of  the 

Society. 

Adjournments. — The  Council  adjourn  over  Easter  week,  and  occasionally  over 
Passion  and  Whitsun  weeks;  from  the  first  Wednesday  in  Augost  to  that  in 
November;  and  from  the  Wednesday  in  the  week  of  the  December  GenenI 
Meeting  to  the  first  Wednesday  in  February. 

Guano  analysed  for  Members  at  a  reduced  rate  by  Professor  Wat,  at  23*  HoUei 
Street,  Cavendish  Square,  London. — (Statement  of  Members'  PriTileges  of 
Chemical  Analysis  given  in  Journal,  vol.  XI 11.,  Appendix,  p.  xzxiv,  and 
may  be  obtained  separately  on  application  to  the  Secretary.) 

Diseases  of  Cattle,  Sheep,  and  Pigs.—  Members  have  the  privilege  of  applying  to 
the  Veterinary  Committee  of  the  Society ;  and  of  sending  animali  to  tne  B^Fil 
Veterinary  College,  on  the  same  terms  as  if  they  were  sabscribers  to  tbe 
College.— (Statement  of  Members'  Veterinary  Privileges  given  in  Jounal^ 
vol.  XI.,  Appendix,  pp.  viii,  ix;  vol.  XII.,  Appendix,  p.  iv;  yol.  XIIL, 
Appendix,  p.  xxxiv  ;  vol.  XIV.,  Appendix,  p.  v.;  and  nuiy  be  had  septntely 
on  application  to  the  Secretary.) 

Local  Cheques:  requested  not  to  be  forwarded  for  payment  in  London;  bit 
London  Cheques,  or  Post-office  Orders  (payable  to  **  James  Hudson"),  to  be 
sent  in  lieu  of  them.  Members  may  conveniently  transmit  their  SnbscnptioBi 
to  the  Society,  by  requesting  their  Country  Bankers  to  pay  (through  their 
London  Agents)  the  amount  at  the  Society's  Office  (No.  12,  Hanorer  Square, 
London),  between  the  hours  of  ten  and  four,  when  official  receipti  wiD  be 
given. 

New  Members. — 1.  Nomination  :  Every  candidate  for  admission  into  the  Societf 

must  be  proposed  by  a  Member ;  the  proposer  to  specify  in  writing  the  nam, 

rank,  usual  place  of  residence,  and  post-town,  ox  the  candidate,  cither  at* 

Council,  or  by  letter  to  the  Secretary.    £very  such  proposal  will  be  read  it 

the  Council  at  which  such  proposal  is  made ;  or,  in  the  case  of  the  Candidate 

being  proposed  by  a  letter  to  the  Secretary,  at  the  first  meeting  of  the  CotaiA 

next  after  such  letter  shall  have  been  received. — 2.  Election :  At  the  ntft 

^lonthly    Meeting  of  the  Council  the  election  will    take  place,  when  tltf 

decision  of  the  Council   will  be  taken  by  a  show  of  bands;  the  mijoiity 

)f   the    Members  present  to  elect  or  reject.     The   Secretary  will  iolbi» 

'lembers  of  their  election  by  a  letter,  in   such  form  as  the  Council  may 

rom  time  to  time  direct.— Cfandidates  residing  out  of  the  United  KingdoB 

*an  only  be  elected  as  Life-Governors  or  Life-Members,  and  are  required  M 

nake  in  one  payment  on  election  a  composition  for  annual  subscriptioiia. 

V  »i>«iNr.  Accounts  recommended  by  a  Committee  of  the  Society  sold  to  Membetl 
It  a  reduced  rate,  by  Messrs.  Hallifax,  the  Statioaen  to  the  Boeiety,  3lSi 
Ov^A-   Street,  London. 

^    u.ben  may  obuin  on  appliemtion  to  the  Secretary  copies  of 'an  AWdaet  of  IfceChrtV 
od  ByeLawa,  of  a  Sutement  of  tbe  Oeneial  Object^  ftc  of  tha  Sodcty,  aai  af  alb* 
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GENERAL  MEETING, 

12,  Hakoveb  Squabe,  Satubday,  Decembeb  9,  1864. 


REPORT  OF  THE  COUNCIL. 

E  Council  have  to  report,  that  since  the  last  General  Meeting 
May,  the  Society  has  lost  45  of  its  members  by  death  or 
ervvise,  while  135  new  members  have  during  the  same  period 
;n  elected  on  its  list ;  which  now  contains — 

89  Life  Governops, 
145  Annual  Governors, 
778  Life  Members, 
4236  Annual  Members,  and 

19  Honorary  Members. 

The  vacancy  in  the  Council  created  by  the  death  of  Mr.  French 
rke  has  been  filled  up  by  the  appointment  of  the  Earl  of 
imley. 

In  consequence  of  the  losses  incurred  by  the  meeting  at  Lewes, 
1  by  the  non-payment  of  subscriptions  due,  the  Council  have 
ind  it  necessary  to  sell  out  of  the  funds  the  sum  of  15007., 
Teby  reducing  the  amount  of  funded  property  to  9264/.  When 
the  out-standing  claims  of  the  Society,  which  by  inattention 
ie  not  yet  been  sent  in,  are  paid,  a  fair  balance  will  remain  in 
J  hands  of  the  bankers. 
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The  whole  of  the  second  part  of  the  Journal  for  the  cuneiit 
year  is  now  in  type,  and  in  the  course  of  being  printed  for  dis- 
tribution among  the  members.  It  will  contain,  among  otlier 
papers,  two  lectures  delivered  before  the  Society  by  Profenor 
Simonds,  on  the  Age  of  Animals  as  indicated  by  their  Teedi; 
and  Professor  Way's  lecture  on  the  Agricultural  Action  of  Lime. 
Tlie  Council  have  agreed  to  the  following  schedule  for  the  piiie 
essays  to  be  sent  in  for  competition,  to  the  Secretary,  by  the  lit 
of  March  next :  — 

Farming  of  Warwickshire £50 

Farming  of  Buckinghamshire       50 

Chemical  changes  in  the  fermentation  of  Dung  ..       ..  30 

Artificial  Manures,  and  principles  of  their  application  20 

Artificial  Feeding  stuffs        20 

Causes  of  Fertility  and  Barrenness  in  Soils         ..       ..  40 

Retention  of  Moisture  in  dry  Turnip  Land lo 

Prevention  and  cure  of  Mildew  in  cereal  crops    ..       ..  20 

Lameness  in  Sheep  and  Lamhs 20 

Any  other  agricultural  suhject 10 

£270 
The  country  meeting  at  Lincoln  has  proved  in  every  respect 
to  have  hcen  one  of  the  most  successful  hitherto  held  by  the 
Society.  The  cordial  greeting  and  hospitality  the  memben 
received,  the  liberality  of  the  Mayor,  and  the  co*operation  of  the 
local  committee,  alike  contributed  to  promote  most  effectively 
the  objects  of  the  Society  on  that  occasion ;  while  the  special 
prizes  offered  by  the  Mayor  to  the  owners  of  hunting  horses  and 
to  the  breeders  of  improved  Lincoln  sheep,  and  those  for  \aag- 
wool  offered  by  the  local  committee,  increased  the  variety  of  the 
show.  A  peculiar  international  interest  was  at  the  same  time 
given  to  the  proceedings  by  the  presence  of  a  body  of  gentlemen 
deputed  specially  to  attend  the  meeting  by  his  Majesty  the 
Emperor  of  the  French,  as  a  mark  of  his  respect  towards  the 
Society  and  the  agriculturists  of  the  kingdom.     The  trials  of 
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lements  on  that  occasion  were  conducted  with  great  care,  and 
I  strict  attention  to  results.  In  the  testing  of  power,  two 
ortant  inventions  were  introduced,  which  still  further  pro- 
ed  that  highly  important  ohject:  namely,  1.  Mr.  Amos's 
>roved  dynamometer  for  self-registering,  at  one  and  the  same 
e,  the  power  and  velocity  required  in  working  the  various 
(ses  of  machines  exhibited ;  and^  2,  Mr.  Balke^s  employment 
a  vibrating  pendulum,  to  supersede  certain  personal  super- 
?ndence  required  previously  in  the  trial  of  steam-engines. 
e  Society  have  been  indebted  to  Messrs.  Easton  and  Amos 
I  the  Messrs.  Ransomes  and  Sims  respectively  for  the  use  of 
sc  instruments  at  the  Lincoln  trials. 

riie  Council  have  accepted  the  invitation  of  the  authorities  of 
rlisle  to  hold  the  Society's  country  meeting  of  1855  in  that 
y  ;  and  measures  have  already  been  taken  for  preparing  the 
td  for  the  trial  of  implements  and  for  the  purposes  of  the 
>\v-yard.  The  Council  have  agreed  to  the  following  schedule 
prizes  to  be  awarded  at  that  meeting  in  the  classes  of  cattle, 
rses,  sheep,  and  pigs,  namely  : — 

Short-homed  cattle      £160 

Hereford  cattle     IGO 

Devon  cattle 160 

JScotch  cattle 105 

Agricultural  horses  generally      150 

Clydesdale  horses         50 

Leicester  sheep     110 

Southdown  and  other  short- woolled  sheep        ..      ..  110 

Long-wooUed  sheep  not  Leicesters     110 

Mountain  sheep 40 

I'igs       70 

Totel     £1,225 

liey  have  postponed  to  their  first  meeting  in  February  the 
)nsideration  of  the  question  of  prizes  for  farm  poultry,  and  their 
3cisions  on  those  for  agricultural  implements  and  machinery. 


Ixii  Report  to  the  General  Meeting. 

The  Council  continue  to  be  favoured  by  the  Elarl  of  Clarendoo 
with  returns  furnished  by  tlie  English  Ministers  and  Consuls,  of 
the  existence  of  guano  or  nitrates  within  their  respective  jurisdio* 
tions.      The  noble  Lord   has  likewise   intimated    that  special 
instructions  have  been  given  by  the  Admiralty  for  investigations 
to   be  made  by  cruisers  in  tropical  seas  in  cases  where  a  pro- 
bability  of  success    is    indicated   by   collateral    circumstanfittL 
These  various  communications  will  eventually  form  a  body  of 
valuable  evidence  for  the  Society ;  and  the  Council  cannot  too 
strongly  express   their   deep  sense  of  Lord  Clarendon's  gnaflt 
interest  in  promoting  the  objects  of  the  Society. 

The  French  Government  have  transmitted  to  the  Societ]f| 
through  the  Minister  of  Agriculture  and  Commerce  in  Paris,  t 
valuable  collection  of  the  most  important  agricultural  worb 
recently  published  in  France ;  intimating  that  all  requests  &qb 
the  Society  for  any  information  from  France  will  be  complieJ 
with.  The  Council,  in  acknowledging  this  mark  of  distinguisbed 
consideration  on  the  part  of  the  French  Government,  \nkn 
availed  themselves  of  the  opportunity  of  transmitting  a  compkll 
set  of  the  Society's  Journal  for  their  acceptance. 

The  constant  influx  of  new  members  from  every  part  of  the 
kingdom  affords  presumption  of  the  public  usefulness  of  the 
Society,  and  of  the  advantages  derived  from  a  national  institB* 
tion  which,  uniting  in  itself  so  large  a  proportion  of  the  agricul- 
tural community  dispersed  throughout  the  country,  become!  ft 
powerful  engine  for  carrying  into  eflFective  action  those  improfe- 
ments  which,  while  tending  to  advance  individual  interests,  pAH 
mote  the  general  welfare  of  the  nation. 

By  order  of  the  Council, 

JAMES  HUDSON, 
Secretary, 


Statement  of  Accounts. 
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SHOW  AT  LINCOLN:  JULY,  1854. 


STEWARDS  OF  THE  YARD. 


Stewards  of  Cattle. 
Charles  Babxett, 
William  Simpson, 
Francis  Woodward. 


Steward!  of  Tmiilginwiti. 
Anthony  Hamond, 
William  Fibber  Hobbs, 
Wiluam  Geobge  Cavekdibh 


Steward  of  Faxm-Ponltiy. 
Sir  Archibald  Eeffel  Macdokauo,  Bart. 


Honorary  Director  of  the  Show. 
B.  T.  Brasdreth  Gibbs. 


Steward-Eleet  of  Implemanti. 
Cbandob  Wbev  Hobkyks. 


Short-Horns. 
Thomas  Parkinson, 
Thomas  Trotter, 
John  Wright. 


JUDGES. 

Kg*. 
Henry  Eddison, 
John  Gbey, 
Benjamin  Swaffield. 


Herefords,  Bevons,  and  Other  Breeds. 
Edward  Lane  Franklin, 
Johs  Charles  Lanqlands, 
John  Williams. 

Horses. 
John  Harrison  Bland, 
William  Linton, 
William  Charles  Spooner. 

Leicester  Sheep. 
Robert  BouCfHEN  Aylmeb, 
AViLLiAM  Harrison, 
William  Smith. 

Southdown  (or  other  Short-wooUed) 
Sheep. 
Georoe  Brown, 
John  Clayden, 
Edward  Pope. 

Long-woolled  Sheep  (not  I.eicesters),~and 
Improved-Lincoln  Sheep. 
Hugh  Aylmer, 
Henry  Bateman, 
William  Hesseltink. 


TamipPoiiltoy. 
George  Jameb  Andrews, 
John  Baily, 
Thomas  Barber  Wright. 

Ltmg^WooL 

Thomas  Clayton, 
Jamks  Cbossley, 
John  Holdsworth. 

Bnpleneiita. 
Richard  Westbrook  Baker, 
Henry  Bernet  Caldwell, 
John  Clarke, 
Joseph  Druce, 
John  Yibet  Goocb, 
Thomas  Hubkinson, 
James  Hall  I^ALDEBy 
William  Owen, 
John  Jephson  Rowlet, 
Thomas  Scott, 
William  Tikdall, 
Owen  Wallis. 


Yeterinary-Inspeetor. 
Professor  Simonds, 
Royal  Veterinary  Colle       pc 


Charleb  Edwardb  Amo« 

(Fhm  of  Earn  asd  AaoB). 


Award  of  Live-Stoeh  Frizes  at  Lincoln,  Ixvii 

AWARD   OF    PRIZES. 

Cattle:  Short-Horns. 

William  Sanday,  of  Holme-Pierrepoint,  and  Henby  Sioth,  of  the  Grove, 
Bingham,  Notts. :  the  Prize  of  Forty  Soyereioks,  for  their  3  years 
2  months  2  weeks  and  5  days-old  Short-homed  Roan  Bull  "  Vatican  ;'* 
bred  by  the  late  Earl  of  Ducie,  of  Tot  worth  Court,  Gloucestershire. 

BiCHARD  Booth,  of  Warlaby,  Northallerton,  Yorkshire :  the  Prize  of  Twenty 
Sovereigns,  for  his  2  years  and  9  months-old  White  (r«i-tipped  ear) 
Short-homed  Bull  "  Windsor;"  bred  by  hinaself. 

William  Odli^g,  of  Buslingthorpe,  Market-Basen,  Lincolnshire  :  the  Prize 
of  Twenty-five  Sovereigns,  for  his  1  year  and  6  months-old  Roan 
Short- homed  Bull  **  Comet ;"  bred  by  himself. 

Charles  Towneley,  of  Towneley  Park,  Burnley,  Lancashire :  the  Prize  of 
Fifteen  Sovereigns,  for  his  1  year  and  8  months-old  Red  Short-horned 
Bull  "  Hogarth  ;"  bred  by  himself. 

Charles  Towneley,  of  Towneley  Park :  ihe  Prize  of  Ten  Sovereigns,  for 
his  11  months-old  Rich-roan  Short-homed  Bull-calf  "  Master  Butterfly ;" 
bred  by  himself. 

Charles  Towneley,  of  Towneley  Park :  the  Prize  of  Twekty  Sovereigns, 
for  his  6  years  and  9  months-old  Roan  Short-homed  Cow  "  Beauty  ;"  In- 
milk  and  In-calf;  bred  by  himself. 

John  Booth,  of  Killcrby,  Catterick,  Yorkshire :  the  Prize  of  Ten  Sovereigns, 
for  his  3  years  and  10  months-old  Roan  Short-homed  Cow  "  Venus 
victrix,"  In-milk  ;  bred  by  himself. 

James  Douglas,  of  Athelstaneford  Farm,  Drem,  East  Lothian :  the  Prize  of 
Fifteen  Sovereigns,  for  his  2  years  and  2  months-old  Red  Short- 
horned  Heifer  "  Rose  of  Summer,"  in-calf;  bred  by  himself. 

Charles  Towneley,  of  Towneley  Park,  Burnley,  Lancashire :  the  Prize  of 
Ten  Sovereigns,  for  his  2  years  and  9  months-old  Light- roan  Short- 
horned  Heifer  "  Vestris,"  In-calf;  bred  by  himself. 

Charles  Towneley,  of  Towneley  Park :  the  Prize  of  Ten  Sovereigns,  for 
his  1  year  and  10  months-old  Red-and-white  Short-homed  Heifer 
"  Blanche  the  Sixth  ;"  bred  by  himself. 
George  Sainsbury,  of  The  Priory,  Chippenham :  the  Prize  of  Five*  Sote- 
REioNS,  for  his  1  year  and  7^  months-old  Red-and-white  Short-homed 
Heifer  **  Countess  the  Fourth  of  Gloucester ;"  bred  by  himself. 

Catcle:  Herefords, 

Edward  Price,  of  Court  House,  Leominster :  the  Prize  of  Forty  Sovereigns, 
for  his  2  years  and  10  months-old  Red-and-white  Hereford  Bull  "  Mag- 
net ;"  bred  by  Thomas  Yeld,  of  Bodenham. 

John  Carwardine,  of  Stockton-Bury,  Leominster:  the  Prize  of  Twenty 
Sovereigns,  for  his  3  years  and  6  months-old  Dark-red  Hereford  Bull 
"  Malcolm  ;"  bred  by  John  Turner,  of  Court-of-Noah,  Pembridge. 

James  Rea,  of  Monaughty,  Knighton :  the  Prize  of  Twenty-five  Sove- 
reigns, for  his  I  year  7  months  and  1  week-old  Red  (white-faced)  Here- 
ford Bull  "  Guardian  ;"  bred  by  himself. 

William  Styles  Powell,  of  Hereford :  the  Prize  of  Fifteen  Sovereigns^ 
for  his  1  year  7  months  and  23  days-old  Red-brown  (white-faced)  Here- 
ford Bull  "  Brecon ;"  bred  by  Walter  Maybery,  of  Brecon. 

Edward  Price,  of  Court  House,  Leominster :  the  Prize  of  Ten  Sovebbigns, 
for  his  8  months-old  Red-and-white  Hereford  Bull-calf  "Magnet  the 
Second  ;"  bred  by  himself. 

Philip  Turner,  of  The  Leen,  Pembridge :  the  Prize  of  Twenty  Sovebbigns, 
for  his  3  years  and  6  montlis-Qla  Brown  (white-faoed)  Hereford  Cow 
"  Nell  G Wynne,"  In-milk  and  In-calf;  bred  by  himself! 
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Lord  Berwick,  of  Gronkbill,  Shrewsbury :  the  Prize  of  Teh  Soyebhokb,  for 
his  3  years  6  months  and  2  days-old  Hed  (white-face-spotted)  Herefad 
Cow  **  Miss  Lewes,"  In-milk  and  In-calf;  bred  by  himself. 

William  Perry,  of  Cholstrey,  Leominster:  the  Prize  of  FnTBEBr  Sots- 
re  ions,  for  his  2  years  and  8  months-old  Bed-and-white  Hereford  Heifer 
"  Fancy,"  In-calf;  bred  by  himself. 

Earl  of  Radnor,  of  Coleshill  House,  Berkshire :  the  Prize  of  Teh  Sotk- 
REiGNS,  for  his  2  years  and  3  months-old  Red-and-white  Hereford  Heifer 
"  Stat<jly,"  In-calf;  bred  by  himself. 

John  Walker,  of  Westfield  House,  Holmer :  the  Prize  of  Ten  Sovebkioks, 
for  his  1  year  8  months  and  10  days-old  Brown  (white-faced)  Herefoid 
Heifer  "  Lady ;"  bred  by  himself. 

Philip  Turner,  of  the  Leen,  Perabridge :  the  Prize  of  Five  Soysbeiokb,  (or 
his  1  year  and  7  months-old  Brown  (white-faced)  Hereford  Heifer 
"  Gazelle ;"  bred  by  himself. 

Cattle:  Devons, 
Samuel  Farthing,  of  Stowey  Court,  Bridgewatcr :  the  Prize  of  Forty  So>'E- 

RKiGNB,  for  Ilia  3  years  and  2J  months-old  Red  Devon  Bull  "Baronet;*' 

bred  by  himself. 
George  Turner,  of  Barton,  Exeter:  the  Prize  of  Twenty  Soveueigs^b,  for 

his  2  years  and  4r  months-old  Red  Devon  Bull  **  Abd-el-Kader ;"  bred  by 

Richard  Moggeridi^e,  of  Molland. 
Robert  Wright,  of  Moor  Farm,  Taunton  :  the  Prize  of  Twesty-five  Sove- 
reigns, for  his  1  year  11  months  and  20  days  old  Red  Devon  Bull 

**  Protector  ;"  bred  by  himself. 
James  Quartly,  of  Molland  House,  South  Molton :  the  Prize  of  Fiftbk 

Sovereigns,  for  his  1  year  and  6  months-old  Red  Devon  Bull  "2^a* 

jwleon  ;"  bred  by  himself. 
George  Turner,  of  Iterton,  Exeter :  the  Prize  of  Ten  Sovereigns,  for  bi« 

7  months  and  1  week-old  Red  Devon  Bull-calf  "The  Czar;"  bred  by 

himself. 
Samuel  Farihino,  of  Stowey  Court,  Bridgewater :  the  Prize  of  Twbstt 

Sovereigns,  for  his  4r  years  and  2^  months-old  Red  Devon  Cow  "  Lovely," 

In-milk  and  In-calf;  bred  by  himself. 
Earl  Of  Leicester,  of  Holkham,  Norfolk :  the  Prize  of  Ten  Soyebeioks, 

for  his  (about)  8  years-old  Red  Devon  Cow  "Beauty,"  In-calf;  bred  by 

R.  Merson,  of  Brinsworthy,  North  Molton,  Devon. 
George  Turner,  of  Barton,  Exeter :  the  Prize  of  Fifteen  Sovebeioss,  fiff 

his  2  years  and  5  month s-old  Red  Devon  Heifer  "  Dahlia,"  In-calf;  bred 

by  himself. 
James  Quartly,  of  Molland  House,  South  Molton  :  the  Prize  of  Ten  Sove- 
reigns, for  his  2  years  and  G  months-old  Red  Devon  Heifer  "  Graceful,** 

In-calf ;  bred  by  himself. 
George  Turner,  of  Barton,  Exeter :  the  Prize  of  Ten  Sovereigns,  for  hi« 

1  year  and  7  months-old  Red  Devon  Heifer  "  Garcia ;"  bred  by  John 

liaise,  of  Molland. 
Thomas  Webber,  of  Ilalberton  C'ourt,  Tiverton :  the  Prize  of  Five  Sove- 
reigns, for  his  1  year  7  months  and  2  weeks-old  Red  Devon  Heifer 

**  Jenny  liiiid  ;"  bred  by  himself. 

Cattle  :  Other  Breeds. 
>amuel  Bukbery,  of  Wroxhall,  Warwick  :  the  Prize  of  Ten  SovEBEiairB,  for 
lis  1  year  and  4  months-old  Brind-coloured  Long-homed  Bull  (^•ithout 
lamc) ;  bred  by  himself. 
•  'AiN  \ViLLiA>t  Inge,  of  Thorpe-Constantino,  Tamworth:  the  Prize  of 
'en  Sovereigns,  for  his  9  years  3  months  and  22  days-old  Red-«nd- 
»vhite  "  pure"  Lonf  '^on}'»^^  C^'"     ^a^'^rite.  -T.  2,"  In-milk  and  In-calf ; 

— >i1  'r     •iimjM*!* 
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APTAiN  William  Inge,  of  Thorpe-Constantine,  Tamworth :   the  Prize  of 

Five  Sovereigns,  for  his  1  year  5  months  and  2  days-old  Red-rand- 

white  **  pure  '*  Long-horaed  Heifer  **  Buffalo,  E.  6 ;"  bred  by  himself. 

[No  entries  wei«  made  for  the  two  Prises  in  the  Class  for  **  Bulls  calved  prevtoosly  to  the  1st  of 

July,  1852,  and  not  exceeding  four  years  old,"  or  for  the  prise  in  the  Class  of  "  Heifers  in 

milk  or  in  calf,  not  exceeding  three  years  old."    The  award  for  the  '*  Second-best  Cow  in 

milk  or  in  calf,"  has  not  been  confirmed  by  the  Coandl,  in  consequence  of  the  inability  of 

the  exhibitor  to  furnish  either  a  oerUflcate  (required  in  the  case  of  a  cow  in-miJk,  and  not  in- 

calQ  that  the  animal  had  produced  a  live  calf  within  twelve  months  before  the  Show,  or  a 

certificate  (required  in  the  case  of  an  in-calf  cow,  not  In-milk)  that  she  had  produced  a  live 

calf  in  due  course  after  the  Show.] 

Horses. 

AMES  Stockdale,  of  Hutton-Cranswick,  Driffield,  Yorkshire :  the  Prize  of 
Thirty  Sovereigns,  for  his  6  years-old  Brown  Cart-Stallion  "  Welling- 
ton ;"  bred  by  T.  Booth,  of  Darfield,  Doncaster. 

Idward  and  Matthew  Reed,  of  Beamish-Bum,  Durham:  the  Prize  of. 
Twenty  Sovereigns,  for  his  5  years-old  Bay  Agricultural  Stallion 
**  Nonpareil ;"  bred  by  William  Wright,  of  Stonesby,  Leicester. 

'rederick  Thomas  Bryan,  of  Knossington,  Rutlandshire:  the  Prize  of 
Twenty  Sovereigns,  for  his  2  years-old  Bay  "pure"  Cart-Stallion 
"  The  Sultan  ;"  bred  by  Daniel  Jenkinson,  of  Barrowby,  Lincolnshire. 

William  Wh^son,  of  Ashbocking,  Suflfolk  :  the  Prize  of  Ten  Sovereigns,  for 
his  2  years  and  3  months-old  Chesnut  Suffolk  Stallion  "  Great-Britain ;" 
bred  by  Henry  Largent,  of  Marlesford,  Suffolk. 

:oBERT  Howard,  of  Rise  Farm,  Nocton,  Lincolnshire  :  the  Prize  of  Fifteen 
Sovereigns,  for  his  1  year  and  2  months-old  Black  Lincolnshire  Stallion 
"  Agronomer ;"  bred  by  J.  Westfield,  of  South-Carlton,  Lincoln. 

OSEPH  Innocent,  of  Rossington  (Bawtry),  Yorkshire :  the  Prize  of  Fifteen 
Sovereigns,  for  his  6  years-old  Dark-bay  Stallion  "  Catton ;"  bred  by  himself. 

►r.  Charles  Timm,  of  Scrooby  House  (Bawtry),  Nottinghamshire :  the  Prize 
of  Twenty  Sovereigns,  for  his  4  years-old  Grey  Agricultural  Mare 
"  Jolly  ;"  bred  by  himself. 

5AAC  Page,  of  West-Bergholt,  Colchester,  Essex :  the  Prize  of  Ten  Sove- 
reigns, for  his  7  years-old  Bay  Essex  Cart-Mare  "  Doughty,"  and  Foal ; 
bred  by  J.  Bawtrey,  of  Aberton,  Colchester. 

Tathaniel  George  Barthropp,  of  Cretingham  Rookery,  Woodbridge,  Suf- 
folk :  the  Prize  of  Fifteen  Sovereigns,  for  his  2  years-old  Chesnut 
Suffolk  Filly  (without  name)  ;  bred  by  himself. 

Iharles  Bayles,  of  Riseholme,  Lincoln :  the  Prize  of  Ten  Sovereigns,  for 
his  2  years-old  Black  Cart-Filly  "  Beauty ;"  bred  by  John  Knowles,  of 
Newbell,  Langworth,  Lincoln. 

Sheep:  Leicesters, 

'homas  Edward  Pawlett,  of  Beeston,  Bedfordshire :  the  Prize  of  Thirty 
Sovereigns,  for  his  15  months-old  Shearling  Leicester  Ram ;  bred  by  himself. 

'homas  Edward  Pawlett,  of  Beeston :  the  Prize  of  Fifteen  Sovereigns, 
for  his  15  mouths-old  Shearling  Leicester  Ram  ;  bred  by  himself. 

ohn  Borton,  of  Barton  House,  Malton,  Yorkshire :  the  Prize  of  Thirty 
Sovereigns,  for  his  28  months-old  Leicester  Ram;  bred  by  the  late 
Thomas  Owston,  of  Thorpbassett,  Malton. 

Villi  am  Abraham,  of  Bametby-le-Wold,  Brigg,  Lincolnshire :  the  Prize  of 
Fifteen  Sovereigns,  for  his  39  months-old  Leicester  Ram ;  bred  by 
himself  (from  the  stock  of  William  Torr  of  Aylesby  Manor). 

rEORrtE  Walmsley,  of  Rudstou,  Bridlington,  Yorkshire :  the  Prize  of  Twenty 
Sovereigns,  for  his  Pen  of  6  Shearling  Leicester  Ewes,  15^  months  old  ; 
bred  by  himself. 

V1LI.IAM  Abraham,  of  Bametby-le-Wold,  Brigg,  Lincolnshire :  the  Prize  of 
Ten  Sovereigns,  for  his  Pen  of  6  Shearling  Leicester  Ewes,  15  months 
old;  bred  by  himself  (from  the  stock  of  Samuel  Spencer  of  Snare- 
stone  and  William  Torr  of  Aylesby  Manor). 
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Sh££p  :  Southdowns  (or  oiJier  Short-woolUd  Shmp). 

Henbt  Lugab,  of  Hengrave,  Bury  St.  Edmunds  :  the  PriEe  of  Thibtt  Bote- 
BEiGNB,  for  his  16  months-old  Shearling  Southdown  Bam ;  brad  by  fahnsdf. 

Duke  of  Kighmokd,  of  Goodwood  Park,  Sussex :  the  Prize  of  Fmxn  SovE- 
BEIGN8,  for  his  K)^  months-old  Shearling  Southdown  Bam;  bred  bjbimielf. 

WiLLTAM  Sainsbury,  of  Wcst-Lavington,  Wiltshire :  the  Prize  of  TBim 
Sovereigns,  for  his  29  months-old  Southdown  Bam ;  bred  by  himadf. 

WiiJiiAM  KiGDEK,  of  Hove,  Brighton,  Sussex :  the  Prise  of  FiFTxni  Sove- 
reign s,  for  his  28  months-old  Southdown  Bam ;  bred  by  himself. 

Lord  \Vai,8ingiiam,  of  Merton  Hall,  Thetford,  Norfolk :  the  Prize  of  TwDTT 
Sovereigns,  for  his  Pen  of  5  Shearling  Southdown  £wefl^l5imon^ 
old  ;  bred  by  himself. 

Duke  of  Richmond,  of  Goodwood  Park,  Sussex:  the  Prize  of  Tmr  Sow- 
reigns,  for  his  Pen  of  5  Shearling  Southdown  Ewes^  IG^monUiiold; 
bred  by  himself. 

Sheep  :  Long-wools  (noi  being  Leioesters). 
George  Fletcher,  of  Shipton,  Andoversford,  Gloucestershire :  the  PriM  of 

Thirty  Sovereigns,  for  his  16  months-old  Shearling  Cotswold  Bam; 

bred  by  himself. 
George   Hewer,  of  Ley  gore,   Northleach,  Gloucestershire :    the  Prize  of 

Fifteen  Sovereigns,  for  his  16  months  old  Shearling  Cotswold  Bam; 

bred  by  himself. 
William  Lanp:,  of  Broadfieltl   Farm,   Northleach :   the  Prize  of  Thibtt 

Sovereigns,  for  his  28  months-old  Cotswold  Bam  ;  bred  by  himaelf. 
William  Lane,  of  Broadfield  Farm :  the  Prize  of  Fifteex  Sovebeigks,  for 

his  40  months-old  Cotswold  Kam  ;  bred  by  himself. 
William  (tarne,  of  Aldsworth,  Northleach,  Gloucestershire :   the  Prize  of 

Twenty  Sovereigns,  for  his  Pen  of  5  Shearling  Cotswold  EiveB,  16 

months  old  ;  bred  by  himself. 
William  Lane,  of  Broadlield  Farm,  Northleach :  the  Prize  of  Ten  Sovi- 

REiGNs,  for  his  Pen  of  5  Shearling  Cotswold  Ewes,  16  months  old ;  bred 

by  himself. 

Sheep  :  Improved  Linccins* 
John  Clarke,  of  Lonj^-Siitton,  Lincolnshire :  the  Prize  of  Fifteen  Sove- 
reigns, for  his  Shearling  Improved-Lincoln  Bam,  15  months  old ;  bred 

by  himself. 
TnoMAS  Grektiiam,  of  Stainfield,  Wragbv,  Lincolnshire:  the  Prize  of  Tek 

Sovereigns,  fur  his  Shearling  Improved-Lincoln  Bam,  151  months  old; 

bred  by  himself. 
John  Clarke,  of  Long-Sutton,  Lincolnshire :  the  Prize  of  Fiftbev  Sovi- 

UKiGNs,  for  his  Improved-Lincoln  Bam,  39  months  old ;  bred  by  himself. 
John  Kirkham,  of  Hagnaby,  Spilsby,  Lincolnshire ;  tiie  IVize  of  Teh  Sote- 

uEiGNs,  for  his  Pen  of  5  Shearling  Improved-Lincoln  Ewes,  15i  months 

old  ;  bred  by  himself. 

Pigs. 
Wirv'T^Y  Blandford,  of  Saudridgc,   Chippenham,  Wiltshire:    the  Prize  of 
•'iFTEEN  Sovereigns,  for  his  2  years  3  months  and  2  weeks-old  "pure'* 
i^rkshire  Boar  "  Jack,"  of  a  large  breed,  and  black  colour,  with  white 
ihce  and  feet ;  bred  by  himself. 
^1  -n-HEW  Harvey  and  Joseph  Branston  (in  trust),  of  Baldertony  Kewaik, 
>Totts. :  the  Prize  of  Five  Sovereigns,  for  a  2  years  11  months  and 
^  weeks-old  White  Boar,  of  a  large  breed,  late  the  property  of  Samud 
''ryer,  of  I^ongford ;  bred  by  MatUiew  Harvey,  of  Balderton. 
^'i-.x^iAM  XoRTHEY, of  Lake  Farm,  Lifton,  Devonshire:  the  Prize  of  Fmntf 
^'^vereigns,  for  his  1  year  and  3  months-old  .Bi«\cl  '^'^ur  of  the  "Lnprared- 
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»X0HAK  AsHTON,  of  Peter  Street,  Manchester:  the  Prize  of  Five  Sove- 
BEiONS,  for  his  1  year  and  2  months-old  "pure  small  hreed**  Boar 
"  York,"  of  white  colour  (with  hlue  spots  in  the  skin)  ;  hred  hy  G.  Hutch- 
inson, of  York. 

DWARD  Robinson,  of  Green  Bank,  Lymm,  Cheshire :  the  Prize  of  Ten  Sove- 
BEiONB,  for  his  2  years  and  2  months-old  "  Large-Cheshire "  Breeding 
Sow  "  Amazon,"  of  white  colour  (with  a  few  hlue  spots) ;  hred  hy  the 
late  William  Whittingham,  of  Hampton  Post,  Cheshire. 

BORGE  Mangles,  of  Giveudale,  Ripon,  Yorkshire :  the  Prize  of  Ten  Sove- 
reigns, for  his  2  years  and  4  months-old  White  Breeding-Sow  "  Queen 
of  Diamonds,"  of  the  small  "  Yorkshire  "  hreed ;  hred  hy  himself. 

'"iLLiAM  James  Sadler,  of  Bentham,  Purton,  Wiltshire :  the  Prize  of  Tek 
Sovereigns,  for  his  Pen  of  3  "  Pure-Berkshire "  dark-spotted  Breeding- 
Sows,  7  months  and  1  day  old,  and  of  large  hreed ;  hred  hy  himself. 

-ARL  OF  Radnor,  of  Coleshill  House,  Berkshire :  the  Prize  of  Ten  Sove- 
reigns, for  bis  Pen  of  3  White  •'*  Coleshill "  Breeding-Sows,  5  months 
and  2  weeks  old,  and  of  small  hreed ;  hred  hy  himself. 

Fabm  Poultry  :  Dorking  Fowls. 

1,  D.  Da  vies,  of  Spring-Grove  House,  Hounslow,  Middlesex:  the  Prize  of 
Five  Sovereigns,  for  his  5  months  and  1  week-old  Coloured  Dorking 
Cock  and  two  Pullets ;  hred  hy  himself. 

t.  D.  Davies,  of  Spring-Grove  House :  the  Prize  of  Thbee  Sovebeigns,  for 
his  5  months  and  1  week-old  Coloured  Dorking  Cock  and  two  Pullets ; 
bred  hy  himself. 

osErn  Smith,  of  Henley-in-Arden,  Warwickshire :  the  Prize  of  Two  Sove- 
reigns, for  his  4  months  and  3  days-old  Single-combed  speckled  Dorking 
Cock  and  two  Pullets ;  bred  by  himself. 

AMES  Lewry,  of  Hand-Cross,  Crawley,  Sussex :  the  Prize  of  One  Sove- 
reign, for  his  Single-combed  dark-speckled  Dorking  Cock  and  two 
Pullets  ;  bred  by  himself. 

I.  D.  Davies,  of  Spring-Grove  House,  Hounslow :  the  Prize  of  Five  Sove- 
reigns, for  his  Coloured  Dorking  Cock  and  two  Hens,  more  than  one 
year  old ;  bred  by  Captain  Hornby,  R.N^  of  Knowsley. 

Irs.  Thomas  Townley  Parker,  of  Astley  Hall,  Chorley,  liaucashire :  the 
Prize  of  Three  Sovereigns,  for  a  2  years  and  3  months-old  Grey  Dork- 
ing Cock,  and  her  1  year  and  2  months-old  two  Grey  Dorking  Hens ;  bred 
by  herself. 

Irs.  Thomas  Townley  Parker,  of  Astley  Hall,  Lancashire :  the  Prize  of 
Two  Sovereigns,  for  a  2  years  and  3  months  old  Grey  Dorking  Cock  and 
Hen,  and  a  1  year  and  3  months  old  Grey  Dorking  Hen  ;  bred  by  herself. 

r.  A.  Gelderd,  of  Aikrigg-End,  Kendal,  Westmoreland:  the  Prize  of  One 
Sovereign,  for  his  1  year  and  2  months-old  Grey  Dorking  Cock,  and  his 
2  years  and  2  mouths-old  two  Grey  Dorking  Hens;  bred  by  Thomas 
U I  lock,  of  Bowncss. 

r.  A.  Geldkrd,  of  Aikrigg-End:  the  Prize  of  Two  Sovereigns,  for  his 
4  years  and  3  months-old  Grey  Dorking  Cock ;  bred  by  Thomas  Townley 
Parker,  of  Astley  Hall,  Lancashire. 

kiRS.  Thomas  Townley  Parker,  of  Astley  Hall :  the  Prize  of  One  Sove- 
reign, for  a  1  year  and  2  months-old  Grey  Dorking  Cock ;  bred  by  herself. 

Farm  Poultry  :  Spanish  Fowls. 

L  D.  Davies,  of  Spring-Grove  House,  Hounslow,  Middlesex :  the  Prize  of 
Five  Sovereigns,  for  his  Black  Spanish  Cock  and  Two  Hens,  above  1 
year  old  ;  bred  by  Captain  Hornby,  of  Knowsley. 

tEOBge  Botham,  of  Wexham  Court,  Slough,  Bucks. :  the  Prize  of  Thbee 
Sovereigns,  for  his  Black  (white-fac^)  Spunish  Cock,  1  year  old,  bred 
by  himself ;  and  two  Hens,  2  years  old,  Inied  by  J.  Willxnot,  of  Congleton. 
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H.  D.  Da  VIES,  of  Spring-Grove  House,  Hounalow :  the  Prize  of  Two  Sovk- 

BEiGNS,  for  his  Black  Siianish  Cock  and  two  Hens,  above  1  year  old ;  Ixed 

hy  Captain  Homhy,  of  Knowsley. 
G.  A.  Gelderd,  of  Aikrigg-End,  Kendal :  the  Prize  of  Okk  Sovzbeigk,  for 

his  White-faced  Spanish  Cock,  3  years  and  2  months  old,  and  tvo  Bxatf 

2  years  and  2  months  old  ;  breeder  unknown. 
James  Dixon,  of  Westhrook  Place,  Brailford  :  the  Prize  of  Two  Sovebiig», 

for  his  2  years-old  White-faced  Spanish  Cock ;  bred  by  himself. 

FarmPoultey:  Codiin-China  Fowls, 
G.  a.  Gelderd,  of  Aikrigg-End,  Kendal :  the  Prize  of  Fivb  SovEBBion;  ibr 

his  3  months  and  3  weeks  old  Bufif  Cochin-China  Cock  and  two  Pnlleti; 

bred  by  himself. 
G.  a.  Gelderd,  of  Aikrigg-End :  the  Prize  of  Three  Sovkbsiokb,  for  Mi 

4  months  and  3  weeks-old  Buff  Cochin-China  Cock  and  two  PuUeti; 

bred  by  himself. 
John  Taylor,  junr.,  of  Spring-Grove,  Hounslow,  Middlesex :  the  Priie  rf 

Two  Sovereigns,  for  his  5  months  and  2  weeks  old  Buff  Cochin-China 

Cock  and  two  Pullets ;  bred  by  himself. 
William  Sanday,  of  Holme-rierreix>int,  Nottingham :    the  Prize  of  Os* 

Sovereign,  for  his  17  weeks-old  Buff  Cochin-China  Cock  and  two  Pul- 
lets ;  bred  by  himself. 
Cabourn  Pocklington   of  Boston,  Lincolnshire:  the  Prize  of  Two  Sop- 

RKiGNS,  for  his  12  months-old  Buff  Cochin-China  Cock ;  bred  by  FrederiA 

Charles  Steggall,  of  Weymouth. 

Farm  Poultry  :  BrcUimah-Poutra  Fowls, 
Bev.  Frederic  Thursbv,  of  Abinpjton  Rectory,  Northamptonshire :  the  Pri« 
of  Three  Sovereigns,  for  his  Brolimah-Poutra  Cock,  above  1  year  old, 
bred  by  John  Fairlie,  of  Chevelcy  Park ;  and  his  two  Brahmah  I*ullet«, 
aj^e  unknown,  bred  by  Dr.  Bennett,  of  the  United  States  of  Ameria: 
all  of  the  "  pea-comb"  variety. 

Farm  Poultry  :  Game  Fowls. 
Henry  Worrall,  of  Knotty- Ash  House,  Liverpool :  the  Prize  of  Five  Sote- 

REiGNB,  for  his  2  years-old  Duck-winged  Grey  Game  Cock  and  two  Hem; 

bred  by  Edward  Lowe,  of  Coniberford  Mills,  Tamworth. 
George  Caleb  Adkins,  of  West  House,  Edgbaston,  Birmingham :  the  Friie 

of  Two  Sovereigns,  for  his  2  years-old  Blads:-breasted  Red  Game  Cock 

and  two  Hens ;  breeder  unknown. 
William  Cox,  of  Brailsford,  Derby :  the  Prize  of  Onb  Sovebeion,  for  his 

2  years-old  Brown-red  Game  Cock  and  two  Hens ;  bred  by  himself  and 

T.  Smith,  of  Cheapside,  Birmingham. 
Henry  Marshall,  of  Cotgrave,  Nottingham :  the  Prize  of  Two  SovkekigfBi 

for  his  Black-breasted  Red  Game  Cock,  (about)  2  years  and  2  months  old; 

breeder  unknown. 

Farm  Poultry  :  Hamburg  Fowls, 
William  Sylvester,  of  the  Stamp-office,  Lincoln :  the  Prize  of  Two  Sovi- 

reigns,  for  his  1  year  2  months  and  1  week-old  Golden-spangled  Him- 

burg  Cock  and  two  Hens ;  bred  by  himself. 
John  Andrew,  of  Waterhouses,  Ashton-under-Lyne,  Lancashire:  the  Pri« 

of  One  Sovereign,  for  his  2  years  and  2  months-old  Golden-spsn^ 

Hamburg  Cock  and  two  Hens ;  bred  by  himself. 
James  Dixon,  of  Westhrook  Place,  Bradford,  Yorkshire:  the  Prize  of  Two 

Sovereigns,  for  his  1  year  and  1  month-old  Silver-spangled  Hamhug 

Cock  and  two  Hens ;  bred  by  himself. 
Jeffery  Ashcroft,  of  Waterloo,  Ashton-under-Lyne,  LancashiTe :  the  Priw 

of  One  Sovereign,  for  his  2  years  and  2  months-old  Silver-spKn^ 

Cock  and  two  Hens ;  bred  by  himself. 
[The  four  Pritet  in  the  CUasei  for  golden  and  8ilTer>x>encflled  HunlmiE  Fourb  wen  *  wttUaU' 
by  the  Judges.] 
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Farm  Poxtltry  :  Matay  Fowls. 

iXES  Oldham,  of  Long-Eaton,  Derby :  the  Prize  of  Two  Sovereigns,  for 
his  1  year  and  1  month-old  Malay  Cock  and  two  Hens ;  bred  by  himself. 

BV.  Thomas  Lyon  Fellowes,  of  Beighton  Rectory,  Acle,  Norfolk:  the 
Prize  of  One  Sovereign,  for  his  10  months-old  Brown,  or  Red,  Malay 
Cock  and  12  months-old  Hen,  bred  by  Robert  Gilbert,  of  Ashby  Hall, 
Norwich ;  and  another  Hen  imported,  age  and  breeder  unknown. 

Farm  Poultry  :  Poland  Fowls, 

eorge  Caleb  Adkins,  of  West  House,  Edgbaston,  Birmingham  :  the  Prize 
of  Three  Sovereigns,  for  his  2  years-old  Poland  Cock  and  two  Hens ; 
age,,  variety,  and  breeder  imknown. 

EORGE  Caleb  Adkins,  of  West  House,  Edgbaston :  the  Prize  of  Two  Sove- 
reigns, for  his  2  years-old  Poland  Cock  and  two  Hens ;  i^e,  variety,  and 
breeder  unknown. 

HRiSTOPHER  Rawson,  of  The  Hurst,  Walton-on-Thames :  the  Prize  of  One 
Sovereign,  for  his  *'  aged  "  Golden-spangled  Poland  Cock  and  two  Hens ; 
breeder  unknown. 

Farm  Poultry:  ^Turkeys. 

'iscouNT  Hill,  of  Hawkstone,  Shrewsbury :  th^  Prize  of  Three  Sovereigns, 
for  his  1  year  and  2  months-old  American  Turkey  Cock  and  two  Hens ; 
bred  by  himself. 

ABOURN  PocKLiNGTON,  of  Bostou,  Lincolnshire :  the  Prize  of  Two  Sove- 
reigns, for  his  2  years  and  2  months-old  Cambridgeshire  Turkey  Cock 
and  two  Hens ;  bred  by  John  Fairlie,  of  Cheveley  Park. 

[esry  Lister  Maw,  of  Tetley,  Crowle,  Lincolnshire :  the  Prize  of  One 
Sovereign,  for  his  Black  Turkey  Cock,  about  3  years  old,  and  two  Hens, 
(about)  2  years  old ;  bred  by  himself. 

Farm  Poultry  :  Geese. 

Irs.  Thomas  Townley  Pareer,  of  Astley  Hall,  Chorley,  Lancashire :  the 
Prize  of  Three  Sovereigns,  for  the  best  Gander  and  two  Geese ;  the 
gander  and  one  of  the  geese  being  26  months  old,  and  the  other  goose  14 
months  old  ;  all  of  the  Common  English  variety,  and  bred  by  herself  and 
Mrs.  Hill,  of  New  House,  Stretton-Grandison,  Herefordshire. 

Irs.  Harriet  Hill,  of  New  House,  Stretton-Grandison,  Ledbury  :  the  Prize 
of  Two  Sovereigns,  for  her  II  months  and  2  weeks-old  Gander  and  two 
Geese,  of  the  "  Irish  and  Toulouse  "  breed  ;  bred  by  herself. 

/HRISTOPHER  Rawson,  of  The  Hurst,  Walton-on-Thames :  the  Prize  of  One 
Sovereign,  for  his  "  aged  "  Gander  and  two  Geese,  imported  from  Pome- 
ran  ia  ;  variety  and  breeder  unknown. 

Farm  Poultry  :  Aylesbury  Ducks. 

\.  G.  K.  Breavington,  of  Vicarage  Farm,  Hounslow,  Middlesex :  the  Prize 
of  Three  Sovereigns,  for  his  3  months  and  2  weeks-old  "  Pure  white 
Aylesbury  "  Drake  and  two  Ducks  ;  bred  by  himself. 

I.  D.  Da  vies,  of  Spring-Grove  House,  Hounslow :  the  Pri:^  of  Two  Sove- 
reigns, for  his  3  months  1  week  and  4  days-old  "White  Aylesbury" 
Drake  and  two  Ducks ;  bred  by  himself. 

T.  A.  Gelderd,  of  Aikrigg-End,  Westmoreland:  the  Prize  of  One  Sove- 
reign, for  his  1  month  and  3  weeks-old  "White-billed  Aylesbury" 
Drake  and  two  Ducks ;  bred  by  himself. 

Farm  Poultry  :  Rouen  Ducks. 
rEORfiE  Botham,  of  Wcxham  Court,  Slough,  Bucks.:  the  Prize  of  Three 
Sovereigns,  for  his  1  year  old  Rouen  Drake  and  two  Ducks ;  bought  of 
Robert  Green,  ot  Westerham. 
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Thomas  Teanbt,  of  Uloeby,  Lincolnshire :  the  Prise  of  Two  Soyibiioks,  for 

his  1  year  and  2  months-old  "  Grey  or  mallared-colouied'*  BooenDnke 

and  two  Ducks ;  bred  by  himself. 
Chables  PuKcnARD,  of  Blunt's  Hall,  Suffolk :  the  Prize  of  OsE  Somscs^ 

for  his  3  months-old  Rouen  Drake  and  two  Ducks ;  bred  by  himnlf. 
Farm  Poultry  :  Ducks  of  aay  other  Variety^ 
Henry  Worball,  of  Knotty- Ash  House,  Liverpool :  the  Priie  of  Two  Soti- 

REiQxs,  for  his  White  "  Call "  Drake  and  two  Ducks,  about  1  y«r old; 

breeder  doubtful. 
T.  M.  Keyworth,  of  Cottesford  Place,  Lincoln :  the  Prise  of  Okb  SonnHSr 

for  his  1  year-old  Buenos-Ayres  Drake  qpd  two  Ducks ;  bnd  I7  J<^ 

Tindall,  of  Ewerby,  Slcaford. 


OFFERED  BY  J.  T.  TWEED,  ESQ.,  MAYOR  OP  LINCOLN. 

Hunters. 

John  Evelyn  Denison,  M.P.,  of  Ossington,  Newark,  Nottinghamshire:  tbe 
Prize  of  Forty  Sovereigns,  for  his  19  years-old  Brown  Stsllion  (for 
getting  Hunters)  "  Loutherbourg ;"  bred  by  J.  Theobald. 

Richard  Stockdalb,  of  Skeme,  Driffield,  Yorkshire :  the  Prise  of  Twistt 
Sovereigns,  for  his  3  years-old  Brown  half-bred  Hunting-Geldiiig  (with- 
out name)  ;  bred  by  jJ  Thompson,  of  Fairholme,  Skirlough. 

William  Marribs,  of  Great  Limber,  Lincolnsliire :  the  Prize  of  Teh  Soti- 
REIGNS,  for  his  3  years-old  Chesnut  Gelding  (without  name) ;  bred  by  himaelf. 

Breeders  of  Improvep-Lincoln  Sheep. 
John  Clarke,  of  Ti^ng-Sutton,  Lincolnshire:  the  Prise  of  Tsw  SoTKEKIGK^ 

as  the  Breeder  of  the  Ixjst  Shearling  Improved-Lincoln  Bam. 
John  Clarke,  of  Lonj^-Siitton,  Lincolnshire :  the  Prize  of  Ten  Sovebsiosb, 

as  the  Breeder  of  the  best  Improved-Lincoln  Bam  of  any  other  age  (tbin 

that  of  a  shearling). 
John  Clarke,  of  Long-Sutton,  Lincolnshire :  the  Prize  of  FrvK  Sotbbeioss, 

as  the  Breeder  of  the  second-best  Improved-Lincoln  Bam  of  any  other  ago 

(than  that  of  a  shearling). 
John  Kirkham,  of  Hagnaby,  Lincolnshire :  the  Prize  of  Five  Soysbsig$b> 

as  the  Breeder  of  the  best  Pen  of  5  Shearling  Lnproved-Ldnooln  Ewei. 


Special  ^r(?w 


OFFERED  BY  THE  LINCOLN  LOCAL  COMMITTEE: 

The  Hon,  Alexander  Leslie  Melville,  Chairman, 
LoNQ  Wool. 
William  Abraham,  of  Bametby-le-Wold,  Lincolnshire :  the  Pri»  of  Td 
Sovereigns,  for  the  best  5  Fleeces  of  hogget  Long-wool ;  shorn  on  tbe 
29th  of  May,  from  sheep  14  months  old. 
Richard  Hickson,  of  Ilougham,  Grantham,  Lincolnshire :  the  Prize  of  Six 
Sovereigns,  for  the  second-best  5  Fleeces  of  hogget  Long-wool  \  ihoBifln 
the  31st  of  May,  from  sheep  14  months  old. 
John  Eirkham,  of  Uagnaby,  Spilsby,  Lincolnshire :  the  Prize  of  Foci  60^1- 
reignb,  for  the  third-lxjst  5  Fleeces  of  hogget  Long-wool ;  ahomonfl* 
13th  of  May,  from  sheep  15i  months  old. 
William  Abraham,  of  Bametby-le-Wold,  Lincolnshire :  the  Prize  of  Si^ 
Sovereigns,  for  the  best  5  Fleeces  of  Long-wool  from  sheep  older  ^ 
hoggets ;  shorn  on  the  Ist  of  June  from  sheep  89  moDtba  dd. 
[The  two  Prizes  for  the  second  and  third  hest  5  FleecM  of  Long  Wool  fnm  SfaMpcUvf 
Hoggets  were  withheld  by  the  Judges,  on  account  of  there  not  beipg  1   "  '   ' 
Justify  their  award.] 
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Ilienuurk  *  signifies  "HJOHLTooiniEirDKi) ;  **  the  marlcf-  **  ooinn!rDKD''(di8tfaieUy  andindivldiially); 
and  the  omission  of  these  marka^  "  okxbjiallt  (xmocexdso  "*  (as  part  of  a  whole  dass). 

^William  Fletcher,  of  Radmanthwaite,  Mansfield :  for  his  2  years  3  months 
and  3  weeks-old  Roan  Short-homed  Bull  *'  Champion ;"  bred  by  himself. 

"^Richard  Stratton,  of  Broad-Hinton,  Swindon :  for  hid  3  years  and  3  months- 
old  Roan  Short-homed  In-milk  Cow  "  3rd  Duchess  of  Gloucester ;"  bred  by 
himself. 

^Richard  Stratton,  of  Broad-Hinton :  for  his  3  years  and  .5  months-old  Roan 
Short-homed  In-milk  Cow  "  Matchless  the  2nd  f  bred  by  himself. 

*JoHN  Samuel  Tanquerat,  of  Hendon,  Middlesex  :  for  his  7  years  and  7  months- 
old  Roan  Short-homed  In-calf  Cow  **  Iiady  Barrington  the  8th ;"  bred  by 
Robert  Bell,  of  Kirk-Leavington. 

^Richard  Stratton,  of  Broad-Hinton :  for  his  2  years  and  3  months-old  Roan 
Short-homed  In-Calf  Heifer  "  Salthrop  Rose ;"  bred  by  himself. 

fE.  and  C.  Marfleet,  of  Bassingham,  Newark :  for  their  1  year  and  2  months-old 
Roan   Short-homed  Bull  *'  Baronet ;"  bred  by  themselyes. 

t  John  Kirkham,  cf  Hagnaby,  Spilsbj :  for  his  4  years  and  9  months-old  White 
Short-homed  In-Milk  and  In-Calf  Cow  "  Coronation ;"  bred  by  himself. 

f Thomas  Robinson,  of  Burtou-on-Trent :  for  his  6  years  and  6  months-old  Roan 
Short-homed  In-Milk  Cow  **  Buttercup;'*  bred  by  E.  Lakin,  of  Powke,  near 
Worcester. 

I  William  Fletcher,  of  Radmanthwaite :  for  his  5  years  2  months  and  1  week* 
old  Roan  Short-homed  In-milk  Cow  "  Jenny  Lind  j**  bred  by  himself 

t  Viscount  Hill,  of  Hawkstone,  Shrewsbury:  for  his  9  years  1  month  and  11  days- 
old  Red-and-White  Short-homed  In-milk  Cow  "  Harmony ;"  bred  by  himself. 

f  Richard  Stratton,  of  Broad-Hinton ;  for  his  1  year  and  4  months-old  Roan 
Short-horned  Heifer  "  Graceful  ;*'  bred  by  himself. 

Charles  Towneley,  of  Towneley  Park,  iJiEuicashire :  for  his  2  years  and  5 
months-old  Red-and-White  Short-homed  In-calf  Heifer  "  Butterfly  the  2nd;" 
bred  by  himself. 

Thomas  Greetham,  of  Wragby :  for  his  2  years  and  9  months-old  Roan  Short- 
horned  In-calf  Heifer  (without  name) ;  bred  by  himself. 

Lord  Feversham,  of  Duncombe  Park,  Yorkshire :  for  his  2  years  and  4  months- 
old  Roan  Short-homed  In-calf  Heifer  "  Superb  ;'*  bred  bv  himself. 

Lord  Feversham,  of  Duncombe  Park :  for  his  2  years  and  2  mouths-old  Roan 
Short-horned  In-calf  Heifer  "  Portia  ;"  bred  by  himself. 

♦Earl  of  Radnor,  of  Coleshill  House,  Berkshire:  for  his  1  year  and  10  months- 
old  Red-and-White  Hereford  Bull  "  Triumph ;"  bred  by  himself. 

*Earl  of  Radnor,  of  Coleshill  House :  for  his  1  year  and  9^  months-old  Red-and- 
White  Hereford  Bull  "  Carlisle  ;"  bred  by  himself. 

*LoRD  Berwick,  of  Cronkhill,  Shrewsbury :  for  his  1  year  5  months  and  1  day- 
old  Red-and-White  Hereford  Bull  (without  name) ;  bred  by  himself. 

♦Lord  Berwick,  of  Cronkhill :  for  his  I  year  9  months  and  25  days-old  Red-and- 
White  Hereford  Bull  (without  name) ;  bred  by  himself. 

♦Samuel  Farthing,  of  Stowey  Court,  Bridgewater:  for  his  2  years  and  2^ 
mouths-old  Red  Devon  Bull  "  Duke  of  Somerset;*'  bred  by  J.  K.  Farthing,  of 
Stowey. 

*Samuel  Farthing,  of  Stowey  Court:  for  his  3  years  and  3^  months-old  Red 
Devon  In-milk  and  In-calf  Cow  "  Kate  f  bred  by  himself. 

♦George  Turner,  of  Barton,  near  Exeter:  for  his  1  year  and  6  months-old  R«d 
Devon  Heifer  *♦  Daphne ;"  bred  by  William  Baker,  of  Bishop's  Nympton. 

fSAMUEL  Farthing,  of  Stowey  Court :  for  his  6  months  and  1  week-old  Red  Devon 
Bull-calf  (without  name) ;  bred  by  himself. 

+Earl  of  Leicester,  of  Holkham,  Norfolk :  for  his  (about)  9  years-old  Red  Devon 
In-calf  Cow  **  Carly ;"  bred  by  Richard  Merson,  of  Brimsworthy,  Devon. 
George  Turner,  of  Barton  :  for  his  5  years  and  3  months-old  Red  Devon  In-milk 
and  In-calf  Cow  "  Lady ;"  bred  by  himself. 

/2 
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fEABL  of  Leicester,  of  Holkham :  for  his  1  year  and  9  montha-old  Bed  Dem 

Heifer  "  Ant;"  bred  by  himself, 
t  John  Blomfield,  Junior,  of  Warham,  Norfolk :  for  his  6  yean  and  5  moD&triii 

Red  Devon  In-milk  and  In-calf  Cow  '*  Mari^ld ;"  bred  by  himself. 
fXHOMAS  Webber,  of  Halberton  Court,  Devonshire :  for  his  7  years  and4B0iithi' 

old  Red  Devon  In-calf  Cow  "  Lily;"  bred  by  himself. 
IEarl  of  Leicester,  of  Holkham :  for  his  1  year  and  8  montha-old  Bed  Dera 

Heifer  "  Waxy;"  bred  by  himself. 
fJoHN  Blomfield,  Junior,  of  Warham:  for  his  8  years  and  3  monthtoIdBfd 

Devon  In-milk  and  In-calf  Cow  "  Cowslip ;"  bred  by  himself. 
fJoiiN  Tucker,  of  Yard  Farm,  Staplegrove,  Taunton:  for  his  6  yeanasdi 

months  old  Red  Devon  In-calf  Cow  **  Myrtle ;"  bred  by  himself. 
fJouN  Blomfield,  Junior,  of  Warham :  for  his  1  year  and  8  months-old  Bed  Devfls 

Heifer  (without  name) ;  bred  b^  himself. 
fGEORGE  Turner,  of  Barton:  for  his  3  years  and  7  months-old  Red  Defon  lof nilk 

and  In-calf  Cow  **  Verbena;**  bred  by  himself, 
t  John  Blomfield,  Junior,  of  Warham :  for  his  1  year  and  6  months-old  Bed Den» 

Heifer  (without  name)  ;  bred  by  himself, 
t William  Holk,  of  Hannaford,  Barnstaple:  for  his  1  year  5  months  and  10  diyt- 

old  Red  Devon  Heifer  "  Rosetta ;"  bred  by  himself. 
fW^iLLiAM  Hole,  of  Hannaford :  for  his  1  year  2  mt>nths  8  weeks  and  4  dayi^ 

Light-red  Devon  Heifer  "  Camilla ;"  bred  b^  himselt 
t  James  Hole,  of  Knowle  House,  Dunster :  for  his  1  year  5  months  and  1  wed-oU 

Red  Devon  Heifer  "  Prize-Flower;"  bred  by  himself, 
t  James  Hole,  of  Knowle  House  :  for  his  1  year  6  months  and  8  weeks-old  Bed 

Devon  Heifer  "  Devoniensis ;"  bred  by  himself. 
"^William  W^ilson,  of  Ashbocking,  Suffolk:  for  his  7  years  and  S  monthMld 

Chesuut  Suffolk  Stallion  "  Goliath  ;*'  bred  by  Samuel  Ling,  of  Odey  Hsll, 

Suffolk. 
"^Daniel  Prime  Walesbt,  of  Ranby,  Lincolnshire:  for  his  10  years-old  Dsrk-bsj 

Mare  "  Lofty,"  and  her  foal ;  bred  by  himself. 
^Thomas  Edward  Savage,  of  Holbeach,  Lincolnshire:  for  his  8  years-old  Bsy 

Cart-Stulliou  **  Aggravation ;"  bred  by  Edward  Holbom,  of  Gcdncr. 
*Thoma8  Catlin,  of  Butley,  Suffolk:  for  his  2  years  and  8  months-old  Cheniit 

"  pure  "  Suffolk  Filly  (without  name) ;  bred  by  himself, 
t Thomas  Gilbfjit,  of  Froles worth,  Lutterworth:  for  his  8  years-old  Bsy  C*rt 

Stallion  "  Leicestershire  Hero ;"  bred  by  F.  M.  Saonder,  of  Cold-OTertoo, 

Oakham, 
t  Willi  AM  Wiijson,  of  Ashbocking:  for  his  2  years  and  3  months-old  Chcsnst 

Suffolk  Stallion  "*  Duke;*'  bred  by  R.  Kersey,  of  Hadleigh. 
t Thomas  Crisp,  of  Gedgrave,  Suffolk  :  for  his  4  years-old  Cbesunt  Suffolk  StsUiflo 

"  Prince  ;**  bred  by  Thomas  Catlin,  of  Butley. 
fTiioM  AS  Catlin,  of  Butley,  Suffolk:  for  his  1  year  and  3  months-old  ChesaiU 

*•  pure  *'  Suffolk  Stallion ;  bred  by  himself, 
t William  Gant,  of  Tburlby,  Lincolnshire:  for  his  9  years-old  Bay  Cart  StsUiM 

"  Honest  Tom  ;"  bred  by  William  Tiggerdine,  of  Tholemas  Drove,  Wisbesch. 
fGEORGE  Wythes,  of  Reisatc:  for  his  2  years  and  4  months-old  Chesnnt  SafWk 

Filly  *•  Darling ;"  bred  by  himself. 
UvrBFJiT  Brown,  of  Farleigh- Wallop,  Basingstoke:  for  his  2  years-old  Bsy  Cart* 

Filly  "  Beauty  ;*'  bred  bv  —  West,  of  Newton,  Wisbeach. 
iENRT  6  RET  Skip WORTH,  of  RothwcU  House,  Caistor:  for  his  2  years-old  BUck 

Lincolnshire  Draught  Filly  (without  name) ;  bred  by  himself 
'^^muel  Gothorp,  of  Toft,  Market-Rasen:  for  his  2  years-old  Bay  Cart-FiHy 

without  name) ;  breeder  unknown. 
^  « 'tiANiEL  George  Barthropp,  of  Cretingham  Rookery,  Woodbridge:  ftr  Id* 

•)  years-old  Chesnut  Suffolk  Filly  (without  name)  ;  bred  by  himself. 

« .  Finch  Notes,  of  The  Cottage,  Salisbur}-:  for  his  two  yearv-dd  Bon 
Suffolk  Filly  "  Pearl ;»"  bred  by  himself. 

'  ..lAM  Wilson,  of  Ashbocking,  Ipswich:  for  his  2  years  and  8  montfat-old 
::hesnut  Suffolk  Filly  "Matchat;"  bred  by  W.  Walker,  of  Pettestree,  Mtf 
Voodbridge. 
»AS  C^-^LiN  nf  Butley:  for  his  2  years  and  3  m^•»♦^n.ft\d  Chemat  "  pure" 


Awards  at  Lincoln :  Live-Stock  Commendations.      Ixxvii 

Catun:  for  his  2  years' and  2  months-old  Chesnut  '*  pure"  Saffolk  Filly 
ihout  name)  ;  bred  by  himself. 

Bland,  of  Colebj  Hall,  Lincoln:  for  his  2  years-old  Grey  Lincolnshire 
y  (without  name) ;  bred  by  —  Westfield.  of  South  Carlton,  Lincolnshire. 
M  TiMMS,  of  Grandborough,  Southam:  for  his  2  vears-old  Bay  Cart-Filly 
thout  name) ;  bred  by  James  Watson;  of  Hardwick,  Warwickshire. 
BoRTON,  of  Barton  House,  Barton-le-Street,  Yorkshire:  for  his  15  months- 
Leicester  Ram;  bred  by  himself. 

BoRTON,  of  Barton  House:  for  his  15  months-old  Leicester  Ram ;  bred  by 
iself. 

E  Turner,  of  Barton,  near  Exeter:  for  his  28  months-old  Leicester  Ram ; 
d  by  himself.  • 

L  Wiley,  of  Bransby,  near  York :  for  his  39  months-old  Leicester  Ram ;  bred 
himself. 

AM  Sanday,  of  Holme-Pierrepoint,  near  Nottingham :  for  his  pen  of  five 
months-old  Leicester  Ewes;  bred  by  himself. 

AM  RioDEN,  of  Hove,  Brighton:  for  his  16  months-old  Southdown  Ram; 
d  by  himself. 

r  Lug AR,  of  Hengrave,  Snfiblk :  for  his  28  months-old  Southdoirn  Ram  ; 
d  by  himself. 

AM  RiGDEN,  of  HoTe:  for  his  16  months-old  Southdown  Ram  ;  bred  by 
Qself. 

[AM  RiGDEN,  of  HoTe:  for  his  28  months-old  Southdown  Ram;  bred  by 
aself. 

r  LuGAR,  of  Hengrave :  for  his  pen  of  five  16  months-old  Southdown  Ewes ; 
rd  by  himself. 

AM  Lane,  of  Broadfield  Farm,  Northleach:  for  his  16  months-old  Cotswold 
m  ;  bred  by  himself. 

De  Mauley,  of  Hatherop  Castle,  Gloucestershire:  for  his  28  months-old 
tswold  Ram ;  bred  by  himself. 

Walker,  of  Eastington,  Northleach:  for  his  pen  of  five  15  iponths-old 
tswold  Ewes ;  bred  by  himself. 

[AM  Lane,  of  Broadfield  Farm:  for  his  16  months-old  Cotswold  Ram ;  bred 
himself. 

[AM  Lane,  of  Broadfield  Farm:  for  his  16  months-old  Cotswold  Ram ;  bred 
himself. 

3E  Fletcher,  of  Shipton,  Andoversford :  for  his  pen  of  five  15  months-old 
tswold  Kwes ;  bred  by  himself. 

[AM  Garne,  of  Aldsworth,  Northleach:  for  his  pen  of  five  16  months-old 
tswold  Ewes ;  bred  by  himself. 

Clarke,  of  Long-Sutton,  Lincolnshire:  for  his  15  months-old  Improved- 
ncolnRam;  bred  by  himself. 

Clarke,  of  Long  Sutton :  for  his  51  months-old  Improved-Lincoln  Ram ; 
;d  by  himself. 

r  Valentine  Grantham,  of  Scawby,  Brigg :  for  his  pen  of  five  1 6J  months- 
l  Improved-Lincoln  Ewes;  bred  bv  himself. 

[VAL  Richardson,  of  Horkstow  Villa,  Barton-on-Humber:  for  his  16  months- 
l  Improved- Lincoln  Ram ;  bred  by  himself. 

vAL  Richardson  :  for  his  16  months-old  Improved-Lincoln  Ram ;  bred  by 
nself. 

er  Dijdding,  of  Saxby,  Market-Rasen :  for  his  pen  of  five  15  months-old 
iproved-Lincoln  Ewes  ;  bred  by  himself. 

::is  Frudd,  of  Bloxholm  Moor,  Sleaford:  for  his  3  years  and  4  months-old 
bite  Boar  **  Charley,"  of  a  large  breed ;  bred  by  William  Bartt,  of 
ell  in  gore,  Lincoln. 

i  Judges  qualified  their  high  commendAtion  in  this  instaooe,  1^  Btftting  that,  in  their  opinion, 
he  animal  was  **  too  fat"] 

BL  Droce,  of  Eynsham,  Oxfordshire:  for  his  42  weeks-old  Black  Improved- 
cfordshire  Boar,  of  a  small  breed  ;  bred  by  himself. 

Edward  Elmhirst,  of  Shawell  Rectory,  Lutterworth:  for  his  3  years  4 
3nths  and  3  weeks-old  White  Breeding-Sow  ''  The  Duchess,"  of  a  large  breed 
ed  by  Dr.  Hobson,  of  Park  House,  Leeds. 
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*WiLLiAX  NoRTHEY,  of  Lake  Farm,  lafton,  Devon:  fbr  bis  II  months^  Bbd 

Improved-Leicester  Breeding-Sow,  of  a  small  breed ;  bred  bv  himselt 
^William  Bradley  Wainman,  of  Carhead,  Leeds:  for  his  (abont)  3  ycuiS 

months  and  3  weeks-old  White  Breeding-Sow  **  Yorkshire  Lus,"  of  the  hip 

Yorkshire  breed ;  brL*eder  unknown. 
I  William  Northey,  of  I^ke  Farm:  for  his  8  months  and  2  weeks-cld  Bhck 

Improved-Leicester  Boar,  of  a  small  breed ;  bred  by  himself. 
fGEORGE  Turner,  of  Barton,  Exeter:  for  his  9  months  and  S  wecks-oU  Biek 

Improved-Essex  Boar,  of  a  small  breed ;  bred  by  himself. 
fTHOMAS  HoRSFALL,  of  Burlcy  Hall,  Otley :  for  his  2  years  3  months  snd  1  mdL* 

old  White  Breedinj^-Sow  •*  Helena,"  of  a  large  breed ;  bred  by  himselt 
IGeoroe  Mangles,  of  Givendale,  Rlpon :  for  his  3  years  and'  11  months-old  White 

Breeding-Sow  "Miss  Brown,  "of  the  Cumberland  small  breed;  bred  by 

Jonathan  Brown,  of  the  Height,  Wigton. 
f William  Northey,  of  Lake  Farm:  for  his  1  year  and  3  montiis-old  BbA 

Breeding-Sow  (without  name),  of  the  Improved-Leicester  snu^  breed;  M 

by  himself. 
fTHOMAS  Greethjim,  of  Wragby:  for  his  7  months  and  7  days-old  three  Wlute 

Breeding-Sows  of  a  small  breed :  bred  by  himself. 
SA3IUEL  Gill,  of  South  Xormanton,  Derbyshire:  for  his 4  years  and  8  mondiHild 

Black  Breeding-Sow  '*R'auty,"  of  the  Improved-Essex  small  breed;  bred  fey 

J.  (t.  Miller,  of  Dalestorth  House,  Sutton-m-Ashfield. 
Henry  Scott  IIayward,  of  Folkington,  Sussex:  for  his  2  years  4  mootbs  and  3 

weeks-old  White  Breeding -Sow  (without  name),  of  his  own  small  breed;  bred 

by  himself. 
Henry  Scott  Hay  ward,  of  Folkington  :  for  his  10  months  and  I  week-old  Wldte 

Breeding  Sow  (without  name\  of  his  own  small  breed  ;  bred  hv  himself. 
Rev.  FRKDERiCK-.TiiURsnY,  of  Abincton  ^Jectory.  Northampton:  ror  his  4  vttif- 

old  White  Breeding-Sow  ^*Miss  Brown,"  of  the  Cumberland  small  breed ;  bred 

by  Jonathan  Brown,  of  the  Height,  Wigton. 
Georue  Manules,  of  Givendale,   Ripon:   for  his  (abont)  4  years-old  White 

Breeding-Sow  **  Lucy,"  of  the  Yorkshire  small  breed ;  bred  by  the  Eaii  rf 

Carlisle. 
Rev.  Frederick  Thursby,  of  Abington  Rector}-:  for  his  11  months  and  1  week- 
old  White  Breedine-Sow  "Mary  Brown,"  of  the  Cumberland  small  breed ;  bred 

by  the  late  Earl  of  Ducie,  at  Tortworth  Court. 
Earl  of  Hadnor,  of  Coleshill  House:  for  his  11  months-old  White  Breedin^^ov 

**  Duchess,"  of  the  Coleshill  small  breed  ;  bred  by  himself. 
Georoe  Manolks,  of  Givendale :  for  his  9  months  and  2  weeksold  Black  Breedio|' 

Sow  "  Beauty,"  of  the  Leicester  small,  breed;  bred  by  William  Northey,  rf 

Lake  Farm. 
TuoMAS  Marriott,  of  Floore,  Weedon:  for  his  7  months  and  1  week-old  White 

Breeding-Sow  "  Snowdrop,*'  of  the  Improved- Leicester  and  YoriLshire  flSiD 

breed  ;  bred  by  himself. 
Thomas  Marriott,  of  Floore:  for  his  1  year  and  2  weeks-old  White  Breediof 

Sow  "  Floi-a,"  of  the  Im proved -l^iccster  and  Yorkshire  snmll  breed;  bred^ 

Samuel  Wiley,  of  Bransby. 
Tuo3iAs  Marriott,  of  Floore:  for  his  1  year  3  months  and  3  weeks^dd  White 

Breeding-Sow  **  Matchless,"  of  the  Improved-Leicester  and  YorksUre  i«aU 

breed;  bred  by  himself. 
Tno.MAS  Marriott,  of  Floore:  for  his  2  years  6  months  and  S  weeks-old  White 

Breeiling-Sow  "  Curiositv,"  of  the  Improved-Leicester  and  Yorkshire  bb*^ 

breed ;  bred  by  Samuel  Wiley,  of  Bransby. 
S0L0.MAN  AsHTON,  of  Peter-Street,  Manchester:  for  his  3  years  9  months  sndS 

weeks-old  White  Ikeeding-Sow  "  Matchless,"  of  the  Lancashire  small  breed; 

bred  bv  William  Edwards,  of  Deansgate,  Manchester. 
William  Northey,  of  Lake  Fai-m :  for  his  2  years  and  7  months-old  BtK^ 

Breeding-Sow  (without  name),  of  the  Improved-Leicester  small  breed;  bred  I7 

himself. 
George  Turner,  of  Barton,  Exeter:  for  his  10  months  and  a  weeks-old  Breedi^f' 

Sow  (without  name  or  statement  of  colour),  of  the  Improved-EsMK  w^ 

breed ;  bred  by  Richard  Melhuish,  of  Worlington,  DeroDsmre. 
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^BOBOB  Turner,  of  Barton,  Exeter:  for  his  9  months  and  2  weeks-old  Black 

Breediug-Sow  (without  name),  of  the  Improyed-Essex  small  breed ;  bred  by 

himself. 
Henrt  Watson,  of  Londonthorpe,   Grantham :   for  his  39   weeks-old  White 

Breedine-Sow  **  Zingara,"  of  the  Improyed-Nottinghamshire  small  breeds 
.^    bred  by  himself. 
^^ILLIAM  BoscoE,  of  Ensbory,  Wimbome:  for  his  11  months  and  3  weeks-old 

White  Breeding-Sow  "  Lady  of  ColeshiU,"  of  the  Coleshill  small  breed ;  bred 

by  the  Earl  of  Radnor. 
I*ETER  Wright,  of  Church-Mi nshull,  Cheshire:  for  his  1  year  7  months  and  3 

weeks-old  White-speckled  Breeding-Sow  "  Lily,"  of  a  "  small  breed  "  (not 

ftirther  characterised) ;  bred  by  John  Harrison,  Junior,  of  Stockport. 
T.  M.  Krtworth,  of  Cottesford  Place,  Lincoln :  for  his  4  years  and  1  month-old 

White  Breeding-Sow  (without  name),  of  the  Londonthorpe  small  breed ;  bred 

by  Frederick  Lacy,  of  Panton,  Lincolnshire. 
TThomas  Horsfall,  of  Burley  Hall,  Otley :  for  his  1  year  1  month  and  4  days  old 

White  Breeding-Sow  (without  name),  of  a  "  small  breed"  (not  further  cha- 
.    racterised) ;  bred  by  himself. 
Thomas  Horsfall,  of  Burley  Hall:  for  bis  11  months-old  White  Breeding-Sow 

(without  name),  of  a  "  small  breed  "  (not  further  characterised) ;  bred  by 

the  Rev.  A.  Fawkes,  of  Leathley  Rectory. 
Thomas  Horsfall,  of  Burley  Hall :  for  his  11  months-old  White  Breeding^w 

(without  name),  of  a  "  small  breed  "  (hOt  further  characterised);  bred  by  the 

Rev.  A.  Fawkes. 
Thomas  Horsfall,  of  Burley  Hall:  for  his  11  months-old  White  Breeding-Sow 

(without  name),  of  a  **  small  breed  "  (not  further  characterised) ;  bred  by 

himself. 
Thomas  Horsfall,  of  Burley  Hall :  for  his  I  year  5  months  and  3  weeks-old 

White  Breeding-Sow  "Jessie,"  of  a  "small  breed"  (not  further  characterised); 

bred  by  Samuel  Wiley,  of  Bransbv. 
Thomas  Horsfall,  of  Burley  Hall :  for  his  1  year  1  month  and  4  days-old  White 

Breoding-So  w  (without  name),  of  a  "  small  breed  **  (not  further  characterised) ; 

bred  by  himself. 
Daniel  Leemjno,  of  Bank-Bottom  Mill,  Halifax,  Yorkshire:  for  his  7  months- 
old  Black  Breeding-Sow  "  Halifax  Beauty,"  of  a  **  small  breed"  (not  further 

characterised)  ;  bred  by  himself. 
Daniel  Leeming,  of  Bank-Bottom  Mill :  for  his  3  years  10  months  and  2  weeks- 
old  White  Breeding-Sow  "  England's  Glory,"  of  a  **  small  breed  "  (not  further 

characterised) ;  bred  by  Edward  Hartley,  of  Woodhouse-Carr,  Leeds. 
Jonathan  Brown,  of  the  Height,  Wigton,  Cumberland :  for  his  1 1  months-old 

White  Breeding-Sow  "  Miss  Thomby,"  of  a  "  small  breed"  (not  further  cha- 
racterised) ;  bred  by  himself. 
Thomas  Crisp,  of  Gedgrave,  Suffolk :  for  his  1  year  3  months  and  1  week-old 

Breeding-Sow  (without  name  or  statement  of  colour),  of  the  Suffolk  small 

breed ;  bred  by  himself. 
Thomas  Crisp,  of  Gedgrave :  for  his  1  year  3  months  and  1  week-old  White  . 

Breeding-Sow  (without  name),  of  the  Suffolk  small  breed ;  bred  by  himself. 
Thomas  Crisp,  of  Gedgrave:  for  his  2  years  and  1  month-old  White  Breeding^Sow 

(without  name),  of  the  Suffolk  small  breed ;  bred  by  himself. 
Samuel  Drdce,  of  Ej-nsham,  Oxfordshire :  for  his  1  year  3  months  and  1  week- 
old  Black  Breeding-Sow  (without  name),  of  the  Improved-Oxfordshire  small 

breed ;  bred  by  himself. 
John  Heaton,  of  St.  John's  Cottage,  Leeds :  for  his  2  yean  and  4  weeks-old 

White  Breeding-Sow  **Qui-en  of  Diamonds,*'  of  the  Improved-Leioester  small 

breed ;  bred  by  himself. 
William  Hutton,  of  Gate- Barton,  Gainsborough :  for  his  2  years  9  months  and 

2  weeks-old  White  Breeding-Sow  (without  name),  of  a  '*  small  breed "  (not 

further  characterised) ;  bred  by  himself. 
Earl  of  Radnor,  of  Coleshill  House :  for  his  1  year  and  3  months-old  White 

Breeding-Sow  "  Young  Patch,"  of  the  Coleshill  small  breed ;  bred  by  himself. 
William  Syson,  of  High  Street,  Birmingham:  for  his  12  months  and  2  weeks-old 

Black  Breeding-Sow  "  Duchess,"  of  the  Improved-Essex  imall  breed ;  bred  by 

Joseph  Stock,  of  Boumbrook  Hall,  near  Birmingham. 
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John  Thorpe,  of  Shenton,  Nuneaton :  for  his  2  yean  2  months  and  S  weekHdd 
White  Breeding-Sow  (without  name),  of  the  Leioestershire  small  breed;  bred 
by  liimself. 

George  Hutchinson,  of  Prospect  House,  York :  for  his  2  years  and  9  montfaHiU 
White  (blue-spotted)  Breeding-Sow  "  Margaret,"  of  the  ImproTed-YoriDduit 
small  breed ;  bred  by  George  Smith,  of  York. 

Charles  £.  B.  Suedley,  of  the  Grange,  Reresby,  Lincolnshire :  for  his  3  yesnC 
months  and  1  week-old  White  Breeding-Sow  (without  name),  of  a  **  naaU 
breed"  (not  further  characterised) ;  brra  by  James  Banks  Stanhope,  U.?^^ 
Kevesby  Abbey. 

*Henr7  and  Charles  Edward  Marfleet,  of  Boothby,  near  Lincoln:  for  tfaor 
10  years-old  Chesnut  thorough-bred  Stallion  for  getting  Hnnterr,  *'  The  Bed- 
Cross  Knight;"  bred  by  Thomas  Newstead,  of  Durham-<m-Trent,  nearNewtrk 
(and  shown  in  competition  for  the  Mayor  of  Lincoln's  Special  Prises). 

t  Richard  Stockdale,  of  Skerne,  near  Driffield :  for  his  3  yeara-old  brown  Gddinc 
(without  name) ;  bred  by  John  Jackson,  of  Riston  Grange,  Beverley  (im 
shown  in  competition  for  the  Mayor  of  Lincoln's  Special  Prises). 

t William  Wells  Cole,  of  Newstead  Abbey,  near  Brigg:  for  his  3y«fS^ 
bi-own  Filly  (without  name) ;  breeder  unknown  (shown  in  competition  for 
the  Mayor  of  Lincoln's  Special  Prizes). 

*Thoma8  Greetham,  of  Staiufield,  Wragby :  as  the  Breedgr  of  a  15)  moaths-oU 
Improved-Lincoln  Ram  (shown  in  competition  for  the  Mayor  of  Useola'f 
Special  Prises). 

*  Walter  Dudding,  of  Saxby,  Market-Rasen :  as  the  Breedgr  of  a  Pen  of  Fire 

1 5  months-old  Improved-Lincoln  Ewes  (shown  in  competition  for  the  Mayor 
of  Lincoln's  Special  Prises), 
t Walter  Duddinu,  of  Saxby :  as  the  Breeder  of  a  Pen  of  Tvft  (about)  15  ■oath- 
old  Improved-Lincoln  Ewes  (shown  in  competition  for  the  Mayor  of  Lineols'f 
Special  Prizes). 

*  John  Kibkhah,  of  Hagnab^,  near  Spilsby :  for  his  5  Fleeees  of  H<wget  Loaf- 

Wool  (shown  in  competition  for  the  Special  Prises  of  the  Lincoln  Loesl  Oon- 

mittee) :— "  as  regards  breini,  quality,  and  texture;  but  in  winding  not  lai- 

ciently  cleared  of  locks  and  dirt." 
^William  Sandat,  of  Holme-Pierrepoint :  for  his  5  Fleeces  of  Hogget  Loof* 

Wool  (shown  in  competition  for  the  Special  Prises  of  the  Lincoln  Lottl 

Committee):—"  as  regards  breed,  quality,  and  texture;  but  in  winding  not 

sufficiently  cleared  of  locks  and  dirt." 
*ViscouNT  Hill,  of  Hawkstone :  for  his  4  months-old  grey  Dorking  Cock  sod 

two  Pullets :  bred  by  himself. 
♦Rev.  Frederick  Thursby,  of  Abington  Rectory:  for  his  (above)  I  yesMid 

coloured  Dorking  Cock ;   bred  by  Captain  Hornby :   and  his  1  year  sad 

2  months-old  coloured  Dorking  Hens ;  bred  by  J.  Bell,  of  Woodhoaieletfi 

Carlisle. 
♦Viscount  Hill,  of  Hawkstone :  for  his  2  years  and  3  months-old  grey  Dorkisg 

Cock  and  two  Hens ;  bred  by  himself. 
♦Mrs.  Thomas  Tow NLEY  Parker,  of  Astley  Hall,  Chorley:  for  a  I  year  aid 

2  months-old  grey  Dorking  Cock ;  bred  by  herself. 
^Miss  Rachel  Walker,  of  Clipston  Rectory,  Northampton:  for  a  3  monthi  vA 

1U  days^ld  buff  Coch in-China  Cock  and  two  Pullets;  bred  by  herself. 
Uharli-^s  Punchard,  of  Blunt's  Hall,  Suffolk:  for  his  1  year  and  8  montli»oU 

buff  or  cinnamon-coloured  Cochin-China  Cock ;  bred  by  himself. 
'OSEPH  Benn,  junr.,  of  Kendal :  for  his  1  year  and  7  months-old  Uack-red  G«M 

Cock ;  bred  by  Edward  Wells,  of  Kendal. 
^enry  Smith,  of  The  Grove,  Cropwell-Butler,  Notts :  for  lus  4  months  saa 

1  week-old  single-combed  grey  Dorking  Cock  and  two  Pullets ;  bred  ^ 

himself. 
'"^orouNT  Hill,  of  Hawkstone:  for  his  3  months  and  I  week*old  grey  Dorkiag 
'ock  and  two  Pullets ;  bred  by  himself. 

...  Hankin  Turvin,  of  Tetworth  Hall,  Beds.:  for  his  (about)  S  yetis^ 

•oloured  Dorkins  Cock  and  two  Hens ;  breeder  unknown. 
^^  Lew&t,  of  ifimd-Cross,  Crawley :  for  his  1  year  and  S  weeks-old  T0ie> 
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Fames  Lewrt,  of  Hand-CroM :  for  his  I  year  and  3  weeks-old  single-combed 
dark-grey  Dorking  Cock  and  two  Hens ;  bred  by  himself. 

l»ViLLiAM  ToRR,  of  Aylesbv  Manor,  Lincolnshire :  for  his  1  vear  and  2  months- 
old  single-combed  grey  Dorking  Cock  and  two  Hens ;  bred  by  himself. 

Rev.  Frederick  Thdrsbt,  of  Abington  Rectory :  for  his  (above)  sycars-old 
coloured  Dorking  Cock ;  bred  by  James  Lewry,  of  Hand-Clross. 

Edward  Simons,  of  Dale  End,  Birmingham:  for  his  11  months-old  dark-grey 
Brahmah-Poutra  Cock  and  two  Hens ;  the  Cock  bred  by  himself,  the  Hens  by 
J.  Bnmham,  of  Boston,  U.S. 

L  M.  Hankin  Turyin,  of  Tetworth  Hall,  Bedfordshire:  for  his  4  months  and 
2  weeks-old  coloured  Dorking  Cock  and  two  Pullets;  bred  by  himself. 

J.  M.  Hankin  Turvin  :  for  his  4  months  1  ^eek  and  5  days-old  coloured  Dorking 
Cock  and  two  Pullets ;  bred  by  himself. 

Henrt  B.  Higgs,  of  Hill  Lodge,  Southampton :  for  his  4  month's  and  1  week-old 
coloured  DorkinR  Cock  and  two  Pallets ;  bred  by  himself. 

William  Sylvester,  of  Lincoln :  for  his  3  months  and  3  weeks-old  coloured 
and  silver-combed  Dorking  Cock  and  two  Pullets ;  bred  by  himself. 

(ViLLiAM  Sylvester  :  for  his  3  months  and  3  weeks-old  coloured  and  single- 
combed  Dorking  Cock  and  two  Pullets:  bred  by  himself. 

S.  F.  Brett,  of  ^farket-Rasen,  Lincolnshire:  for  his  15  weeks  and  1  day-old 
coloured  Dorking  Cock  and  two  Pullets ;  bred  by  himself. 

John  K.  Fowler,  of  Prebendal  Farm,  Aylesbury :  for  his  5  months- old  coloured, 
or  grey,  Dorking  Cock  and  two  Pullets ;  bred  by  himself. 

W,  G.  K.  Breayington,  of  Vicarage  Farm,  Hounslow:  for  his  4  months  and  3 
weeks-old  coloured  Dorking  Cock  and  two  Pullets ;  bred  by  himself. 

flsNRY  Smith,  of  the  Grove, .Cropwell-Butler,  Notts. :  for  his  3  months  and  3 
weekt-old  grey  and  single>oombed  Dorking  Cock  and  two  Pullets ;  bred  by 
himself. 

!j.  Botham,  of  Wexham  Court,  Sloush:  for  his  4  months  and  2  weekfrK>ld 
Dorking  Cock  and  two  Pullets  ;  bred  by  himself  (from  grey  birds). 

If  rs.  Thomas  Townley  Parker,  of  Astley  Hall :  for  a  3  months  and  1  week- 
old  grey  Dorking  Cock  and  two  Pullets ;  bred  by  herself. 

rlrs.  Thomas  Townley  Parker:  for  a  3  months  and  3  weeks-old  grey  Dor- 
king Cock  and  two  Pullets ;  bred  by  herself,  and  J.  P.  Lord,  of  Standish  Hall. 

Ienry  Smith,  of  the  Grove:  for  his  3  months  and  1  week,  single-combed  grey 
Dorking  Cock  and  two  Pullets ;  bred  by  himself. 

tev.  G  J.  Atkinson,  of  Kettlethorpe  Rectory,  Notts. :  for  his  5  months  and  2 
weeks-old  grey  Dorking  Cock,  and  his  4  months  and  2  weeks-old  two  grey 
Dorking  Pullets ;  bred  by  himself. 

TiscooNT  Hill,  of  Hawkstone:  for  his  4  months-old  grey  Dorking  Cock  and 
two  Pullets ;  bred  by  himself. 

V^illiam  Batty  Mapplebeck,  of  Birmingham :  for  his  3  months  and  1  week- 
old  grey  Dorking  Cock  and  two  Pullets ;  bred  by  himself. 

7HOMA8  Dittton,  of  Streatham  Common,  Surrey :  for  his  3  months  and  2  weeks- 
old  grey  Cor  speckled)  Dorking  Cock  and  two  Pullets;  bred  by  himself. 

fiss  Steele  Perkins,  of  Sutton-Coldfield,  Warwickshire:  for  a  (nearly)  6 
months  old  speckled  Dorking  Cock  and  two  Pallets;  bred  by  William 
SUnford,  junr.,  of  Eatons,  Sussex. 

AMES  r^EWRY,  of  Haud-Cross,  Sussex :  for  his  4  months  and  1  week-old  single- 
combed  grey-speckled  Dorking  Cock  and  two  Pullets;  bred  by  himself. 

AMES  Lewry  :  for  his  4  months-old  rose-combed,  grey-speckled,  Dorking  Cock 
and  two  Pullets ;  bred  by  himselfl 

lev.  H.  F.  Hl^tton,  of  Spridlington  Rectory,  Lincoln :  for  his  5  months  and  3 
weeks-old  white  Dorking  Cock  and  two  Pallets :  bred  by  himself. 

Frederick  Blackall,  of  Norwood  Park,  Notts :  for  his  3  months  and  2  weeks- 
old  white  Dorking  Cock  and  two  Pullets;  bred  by  himself. 

lev.  Frederick  Thursry,  of  Abington  Rectory:  for  his  (above)  I  year-old 
coloured  Dorking  Cock,  bred  by  Capt.  Hornby  of  Knowsley  ^and  his  1  year 
and  2  months-old  coloured  Dorking  Hens,  bred  by  J.  Bell,  of  Woodhoaslees. 

lev.  Frederick  Thursby  :  for  his  1  year,  1  month,  and  2  weeks-old  coloured 
Dorking  Cock  and  two  Hens;  the  Cock  being  bred  by  himself,  and  the  Hens 
by  —  Wheeler,  of  Snitterfield. 
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•H.  D.  Davies,  of  Spring-Grove  House ;  for  his  (aboTe)  1  year-old  coloond 

Dorking  Cock  and  two  Hens ;  bred  by  Captain  Hornby. 
*J.  K.  Fowler,  of  Prebcndal  Farm,  Aylesbury:  for  hU  I  year  and  S  montfasHild 

coloured  Dorking  Cock  and  two  Hens ;  bred  by  Jolm  £wly,  of  Loodoo. 
*W.  0.  K.  Breatington,  of  Hounslow :  for  his  1  year  and  S  montha-old  coloorri 

Dorking  Cock  and  two  Hens ;  bred  by  Captain  Hombv. 
*Samukl  Fisher  Brett,  of  Market-Rasen :  for  his  13  montiis-old  oolonred  Dn^ 

Cock,  and  bis  2  years-old  coloured  Dorking  Hens ;  bred  by  himaelf. 
*Henry  Smith,   of  The  Grove:  for  his   1   year,   2  monthsy  and  1  wcd^-oU 

single  combed  grey  Dorking  Cock  and  two  Hens ;  the  Cock  bong  Imd  \fj 

Mrs.  Townley  Parker,  and  tlie  hens  by  the  Rev.  Jamei  Boys,  ofBtddenda 

Kectory. 
*FiNCH  NoYES,  of  The  Cottage,  Salisbury:  for  his  2  years  and  1  montiiHM  grey 

Dorking  Cock  and  two  Hens ;  bred  by  himself. 

*  Viscount  Hill,  of  Hawkstone :  for  his  2  years  and  3  monfhsKild  grey  Dor^ 

Cock  and  two  Hens ;  bred  by  himself. 
^Viscount  Hill  :  for  his  2  years,  2  mouths,  and  2  weeks  old  grey  DoiUng  Cod: 

and  two  Hens ;  bred  by  himself. 
*TnoMAS  Dutton,  of  Streatham  Common :  for  his  2  years  and  3  moathsH)1d  gnj 

(or  speckled)  Dorking  Cock  and  two  Hens;  bred  by  the  Hon.  —  AHeft 

of  Swaiiton  House. 

*  William  ]3atty  Maplebeck,  of  Birmingham :  for  his  1  year  and  4  mondiMU 

grey  Dorking  Cock  and  two  Hens ;  bred  by  himself; 
♦Rev.  G.  J.  Atkinson,  of  Kettlethorpe  Rectory:  for  his  1  year  and  8  nunitbH)Id 

grey  Dorking  Cock  and  two  Hens ;  bred  by  himself. 
*Rcv.  H.  F.  HuTTON,  of  Spridlington  Rectory :  for  his  1  year,  2  months,  wd  8 

weeks-old  white  Dorking  Cock  and  two  Hens ;  bred  by  himself. 
*Rev.  Gkokue  Hutton,  of  Gate-Burton  Rectory,  Gainsborough:  for  his  fsbore) 

1  year-old  "  pure  '*  white  Dorking  Cock  and  two  Hens ;  bred  by  himselC 
♦Mrs.  Thomas  Townley  Parker:  for  a  1  year  and  2  months^ld  grey  DoriuDg 

Cock ;  bred  by  hersel  f. 
*FiNCH  Noyf:s,  of  Salisbury:  for  his  1  year,  2  months,  and  2  weeks-old  gwj 

Dorking  Cock  and  two  Hens;  bred  by  himself. 
♦Cadourx  Pocklington,  of  Boston :  for  his  2  years-old  grey  Dorking  Cock  ind 

two  Hens ;  bred  by  John  Fairlio,  of  Cheveley. 
♦J.  K.  FowLFR,  of  Aylcsbnr}- :  for  bis  1  year  and  2  months-old  grey  (or  cdoawd) 

Dorking  Cock  and  two  Hens ;  bred  by  John  Baily,  of  Loudon. 
♦James  Lkwry,  of  Hand-Cross :  for  his  1  year  and  2  months-old  single-oombed 

grey  Dorking  Cock  and  two  Hens :  bred  by  himself. 
•Rev.  H*.  F.  HiiTTON,  of  Spridlington  Rectory :  for  his  1  year,  S  months^  and  1 

week-old  white  Dorking  Cock  and  two  Hens ;  bred  by  himself. 
♦Hknry  Worrall,  of  Knotty-Ash  House:  for  his  I  year  and  1  month-old  wlute 

Aylesbury-  Drake  and  two  Ducks ;  bred  by  himself. 
*J.  K.'Fowlkr,  of  Aylesbury  :  for  bis  (about)  4  months  and  2  weeks-old  "pan* 

white  Aylesbury  Drake  and  two  Ducks,  bred  by  himself. 
*W.  G.  K.  Breavinoton,  of  Hounslow:   for  his  4  months  and  3  weeki-«M 

Aylesbury  Drake  and  two  Ducks ;  bred  by  himself. 
•T>„v,  Thomas  Lyon  Felix)wes,  of  Ik^ighton  Rectory,  Acle:  for  his  8  weekH>W 

Thite  Aylesbury  Drake  and  two  Ducks;  bred  by  himself. 
i>.  ^iKL  Lkkming,  of  Bank-Bortom  Mill :  for  his  1  year  and  1  month-old  white 
Aylesbury  Drake  and  two  Ducks:  bretl  by  himself. 
'^<?corNT  Hill,  of  Hawkstone:  for  his  2  years,  1  month,  and  2  weeks-old  Kj^ 
mry  Drake  and  two  Ducks  ;  bred  by  himself. 
•  '  tisToniEH  Rawson,  of  The  Hurst,  Walton-on-Thames :   for  his  (abosi)  ' 
nonths  old  white  Aylesburjr  Drake  and  two  Ducks ;  bred  by  lumsel£ 
-.p'SToiMiER  Kawson  :  for  his  1  year  and  1  mouth-old  white  Aylesbwy  DrikC 
aid  two  Ducks  :  fbreetler  unknown). 
'•    '.ltam  Torr,  of  Aylesbury  Manor,  Grimsby:  for  his  1  year  and  1  montiHilii 
''»ite  Aylesbury  Drake  and  two  Ducks;  bred  by  himself. 
^...k  *  bigniHcs  "  >"';iiLY  commemh.ii;"  Uir  mark  f  "coMMR!(DU>"(dUtlnct]7Uld  IndlvUBiny); 

-«.|  «»„    v-«i-.i~.       r  ♦!,«-,    tnnrklt,  "  GBMKRAU.T  OOMlfEXDID"  (M  pMl  of  ft  Whoto  cbMi)b 
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IMPLEMENTS. 

s  and  Sims,  of  Ipswich,  Suffolk  :  the  Prize  of  Five  SovBRBiGire,  for 

Plough  best  adapted  for  general  purposes ;  invented,  improved,  and 

ufactured  by  themselves. 

id  Frederick  Howard,  of  Bedford :  the  Prize  of  Five  Sovereigns, 

the  Plough  best  adapted  for  ploughing  more  than  10  inches  deep ; 

nted  and  manufactured  by  themselves. 

5cRAGG,  of  Calveley,  Tarporley,  Cheshire :  the  Prize  of  Five  Sove- 

NS,  for  the  best  Machine  for  making  Draining-Tiles  or  Pipes  for 

cultural  purposes  ;  invented  and  manufactured  by  himself. 

Hammond  Rentall,  of  Heybridge,  Maldon,  Essex:  the  Prize  of 
2  Sovereigns,  for  the  best  Cultivator,  Grubber,  and  Scarifier;  in- 
ed  and  manufactured  by  himself. 

HoRNSBY  and  Son,  of  Spittlegate,  Grantham,  Lincolnshire :  the  Prize 
EN  Sovereigns,  for  the  best  Drill  for  general  purposes ;  invented, 
•oved,  and  manufactured  by  themselves. 

HoRKSDY  and  Son  :  the  Prize  of  Ten  Sovereigns,  for  the  best  Corn- 
Seed  Drill ;  invented,  improved,  and  manufactured  by  themselves. 
iiYTH  and  Sons,  of  Peascnhall,  Yoxford,  Suffolk :  the  Prize  of  Five 
SREiGNs,  for  the  best  and  most  economical  Corn-Drill  for  small  occn- 
)ns  ;  invented,  improved,  and  manufactured  by  themselves. 

Garrett  and  Son,  of  Leiston,  Saxmundham,  Suffolk :  the  Prize  of 
•:  Sovereigns,  for  the  best  and  most  economical  Small-Occupation 

and  Manure-Drill  for  flat  or  ridged  work ;  invented,  improved,  and 
ufactured  by  themselves. 

HoRNSBY  and  Son,  of  Spittlegate,  Grantham :  the  Prize  of  Five 
iREiGNS,  for  the  best  Turnip-Drill,  on  the  flat,  with  manure;  in- 
ed,  improved,  and  manufactured  by  themselves. 

HoRNSBY  and  Son,  of  Spittlegate :  the  Prize  of  Five  Sovereigns, 
he  best  Turni])-Drill,  on  the  ridge,  with  manure  ;  invented,  improved, 
manufiictured  by  themselves. 

iRsox,  of  Warminster :  the  Prize  of  Five  Sovereigns,  for  the  best 
lid-^Ianure  or  Water-Drill ;  invented  by  Thomas  Chandler,  of  Ald- 
iie,imi)roved  and  manufactured  by  Robert  and  John  Reeves,  of  Bratton. 
L'hambers,  jun.,  of  Colkirk,  Fakenham,  Norfolk:  the  Prize  of  Ten 
CREiGNS,  for  the  best  Manure-Distributor ;  invented,  improved,  and 
ufactured  by  himself. 

CrARRETT  and  SoN,  of  Lciston,  Saxmundham :  the  Prize  of  Five 
:rei(;ns,  for  the  l>est  Horse-Hoe,  on  the  flat ;  invented,  improved, 
manufactured  by  themselves. 
Garrett  and  Son  :  the  Prize  of  Five  Sovereigns,  for  the  best  Horse- 

for  setting-out  or  thinning  Tumijis ;  invented  by  Thomas  Huckvale, 
liipping-Xorton,  improved  and  manufactured  by  the  Exhibitors. 

Dray  and  Co.,  of  Swan  Lane,  London-Bridge  :  the  Prize  of  Twenty 
iREiQNB,  for  the  best  Reaping-Machine ;  invented  by  Obed  Hussey, 
lie  United  States  of  America,  improved  and  manufactured  by  the 
ibitors. 

Hornsby  and  Son,  of  Spittlegate,  Grantham  :  the  Prize  of  Twenty 
•:reu}N8,  for  the  best  Portable  Steam-Engine,  not  exceeding  8-horse 
?r,  applicable  to  Thrashing  or  other  agricultural  purposes;  invented, 
•oved,  and  manufactured  by  themselves. 

s  and  Sims,  of  Ipswich,  Suffolk :  the  Prize  of  Ten  Sovereigns,  for 
socond-l)est  Portable  Steam-Engine,  not  exceeding  8-horse  power, 
i cable  to  Thrashing  or  other  agricultural  purposes;  invented,  im- 
ed,  and  manufactured  by  themselves. 
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BANBOME&  and  Sims,  of  Ijiswich,  Suffolk :  the  Prize  of  Twksty  Sovebeicw, 
fur  the  heat  Fixed  Bteam-Engine,  not  exceeding  lO-horae  power,  ippli- 
cablo  to  Thrashing  or  other  agricultural  purposes ;  invented,  improTed, 
and  manufactured  by  themselves. 

William  Dbat  and  Co.,  of  Swan  Ijane,  London  Bri^ :  the  Prize  of  Tn 
Sovereigns,  for  the  second-best  Fixed  Steam-Sigine,  not  exceeding 
lO-horse  power,  applicable  to  Thrashing  or  other  a^icoltunl  porpoKs; 
invented,  improved,  and  manufactured  by  themselves. 

Richard  Hobnsby  and  Son  :  the  Prize  of  Ten  Sovbrxiovb,  for  the  M 
Portable  Thrashing-Machine,  not  exceeding  6-hor8e  power,  for  lufB 
occupations ;  invented,  improved,  and  manufactured  by  themselves. 

Clayton,  Shuttleworth,  and  Co.,  of  Lincoln :  the  Prize  of  Twbktt  Sove- 
reigns, for  the  best  Portable  Thrashing-Machine,  «iot  exceeding  8-hon0 
ix>wer ;  with  shaker,  ri<ldle,  and  winnower ;  that  wiU  b^t  prepare  Um 
Com /or  the  finishinff-dressiiig-macfnne :  to  be  driven  by  steam:— in- 
vented, improved,  and  manufactured  by  themselves. 

Clayton,  Shuttleworth,  and  Co.,  of  Lincoln :  the  Prize  of  Twenty  Sovi- 
REiGNs,  for  the  best  Fixed  Thrashing-Machine,  not  exceeding  B-hone 
power ;  with  shaker,  riddle,  and  winnower ;  that  will  best  prepare  the 
Corn  for  market :  to  be  driven  by  steam : — invented,  improved,  and 
manufactured  by  themselves. 

Bichard  Hornsby  and  Son,  of  Spittlegate,  Grantham :  the  Prize  of  FivB 
Sovereigns,  for  the  best  Corn-Dressing  Machine ;  invented,  improyed, 
and  manufactured  by  themselves. 

Clayton,  Shuttleworth,  and  Co.,  of  Lincoln :  the  Prize  of  Fivi  Sovi^ 
reigns,  for  the  best  Grinding-Mill  for  breaking  agricultural  produce  into 
meal ;  invented,  improved,  and  manufactured  by  themselves. 

Edward  H.  Turner  and  Co.,  of  Ipswich  :  the  Prize  of  Five  SovsBXiGim,  fix 
the  best  Linseed  and  Corn-Crusher;  invented  by  BoiM,  Turner,  and 
Hurwood,  of  Ipswich ;  improved  and  manufactured  by  the  Exhibiton. 

James  Cornes,  of  Barbridge,  Nantwich,  Cheshire :  the  Prize  of  Five  Soti- 
REiGNs,  for  the  best  ChalV-Cuttcr,  to  bo  worked  by  horse  or  steam-power;  in- 
vented  by  John  Comes,  sen.,  improved  and  manufactured  by  the  Exhibitor. 

James  Cornes,  of  Barbridgc :  the  Prize  of  Three  Sovebeigks,  for  the  belt 
Chaff-Cutter,  to  be  worked  by  hand-power ;  invented  by  John  GoriMB) 
sen.,  improved  and  manufactured  by  the  Exhibitor. 

Bernhard  Samuelson,  of  Banbury :  the  Prize  of  Three  Sovsbeiokb,  for  the 
l)cst  Turnip-Cutter ;  invented  by  the  late  James  Gardner,  improved  hy 
Alexander  Samuelson,  and  manufactured  by  the  Exhibitor. 

Frederick  Phiujps,  of  l>ownham,  Brandon,  Norfolk :  the  Prize  of  ThbH 
Sovereigns,  for  the  best  Machine  to  reduce  Roots  to  a  Pulp ;  invented 
by  himself,  and  manufactured  by  Charles  Burrell,  of  Thetford. 

BicHARD  Garrett  and  Son,  of  I^eiston,  Saxmundham :  the  Prize  of  Fni 
Sovereigns,  for  the  best  Oil-Cake  Breaker,  for  every  variety  of  dke; 
improved  and  manufactured  by  themselves. 
Villiam  CrosskilIj,  of  Beverley,  Yorkshire :  the  Prize  of  Five  SovxBEiGin^ 
^or  the  best  Bone-Mill,  to  be  worked  by  steam  or  other  power ;  invented, 
mproved,  and  manufactured  by  himself. 

"^  Society's  Prise  for  the  best  Chnm  was  not  awarded  bj  the  Jn^gn ;  «lio  ate  wiWMli 
Mr.  Slaney's  Special  P-*^  fur  tM  be"'   *lou|^  to  fill-in  Drains,  oo  the  Kraund.  u  italeilr 
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MEDALS. 

JLN80MES  and  Sims,  of  Ipswich  :  a  Silyeb  Medal,  for  their  exhibition  of  a 
Flax  "  Decorticator,"  and  "  Scutching-Machine,**  invented  and  manufac- 
tured by  Edmund  Davy,  of  Crediton. 

OBERT  CoTGREAYE,  of  Ipswich :  a  SiLYEB  Medal,  for  his  Subsoil  and 
Trench  Plough  ;  invented  and  improved  by  himself,  and  manufactured 
by  Ransomes  and  Sims,  of  Ipswich. 

owLER  and  Fey,  of  Bristol :  a  SniVEB  Medal,  for  their  Steam  Draining- 
Plough  ;  invented  by  John  Fowler,  of  Bristol,  and  manufactured  by  the 
exhibitors,  and  by  Clayton,  Shuttleworth,  and  Co.,  of  Lincoln. — The 
Judges  appended  the  following  remark  to  their  award  of  a  Silver  Medal 
to  this  Steam  Draining-Plough :  "  because  it  proved  its  adaptation  to 
drain  heavy  land  3  feet  6  inches  deep  with  facility." 

V^iLLiAM  Ckosskill,  of  Bcvcrlcy :  a  Silver  Medal,  for  his  Newcastle,  or 
**  model  '*  One-horse  Cart,  for  general  purposes ;  improved  and  manu- 
factured by  himself. 

Burgess  and  Key,  of  Newgate  Street,  London :  a  Silyeb  Medal,  for  their 
Cornigated  Gutta-percha  Suction-piping ;  invented  by  William  Burgess, 
and  manufactured  by  the  London  Gutta-percha  Company. 

OHN  Whitehead,  of  Preston :  a  Silver  Medal,  for  his  improved  mode  of 
screening  clay. 

fViLLiAM  Busby,  of  Newton-le- Willows,  Yorkshire :  a  Silyeb  Medal,  for  an 
"  useful  Farmer's  Cart ;"  invented  by  William  Lister,  of  Dunsa  Bank, 
and  manufactured  by  the  Exhibitor. 

TuoMAS  Milford,  of  Thorverton,  Devonshire:  a  Silyeb  Medal,  for  an 
"useful  Farmer's  Cart;"  invented,  improved,  and  manufactured  by 
himself. 

.ViLT.iAM  Newzam  Nicholson,  of  Newark-upon-Trent :  a  Silver  Medal, 
for  his  "Cottage  Stove  and  Cooking  Apparatus;"  invented,  improved, 
and  manufactured  by  himself. 

Ienry  Attwood  Thompson,  of  Lewes:  a  Silver  Medal,  for  an  "useful 
and  Pxouomic  Drainage-level ;"  invented  and  manufactured  by  himself. 


Commentlattonit. 

The  mark  •  signifies  "  highly  coxmexi>ed  ;**  the  nuu>k  f  ••  coxicexded,**  by  the  Judges. 

Barrett,  Exall,  and  Andrewes,  of  Reading:  for  their  iron  Chaff-Cutter,  for  horse 
or  steam-power ;  invented,  improved,  and  manufactured  by  the  Ebchibitors. 

Richard  CJarrett  and  Son,  of  Leiston  Works :  for  their  Chaff-Cutter,  for  horse 
or  steam-power ;  improved  and  manufactured  by  the  Elxhibitors. 

Hugh  Carson,  of  Warminster :  for  a  Turnip-Cutter;  mvented  by  Edmund  Moody, 
late  of  Maiden-Bradley ;  improved  and  manufactured  by  the  Exhibitor. 

WiLi^iAM  Pierce,  of  Queen  Street,  London :  for  a  Tiumip-Cutter  with  vertical 
motion  ;  invented  and  manufactured  by  John  Kealy,  of  369,  Oxford  Street, 
London;  improved  by  Evan  Davis,  of  London. 

William  Newzam  Nicholson,  of  Newark-on-Trent :  for  his  Machine  for  break- 
ing Oil -cake  for  cattle  and  sheep,  and  Rape-cake  for  tillage;  invented,  im- 
proved, and  manufactured  by  himself. 

William  Proctor  Stanley,  of  Peterborough:  for  his  Roller-Mill,  for  crushing 
linseed,  oats,  barley,  malt,  gold-of-pleasure  seeds,  beans,  and  Indian  com ; 
invented,  improved,  and  manufactured  by  himself. 

Mrs.  Anne  Simpson  and  Son,  of  Lincoln:  for  a  Corn-Dressing  Machine  invented 
and  improved  by  Thomas  Bartholomew,  of  Langton,  and  manufiictured  by 
Joseph  Dixon,  of  Lincohi. 

Charles  Uevill,  of  Lincoln :  for  his  Corn-Dressing  Machine ;  invented,  im- 
proved, and  manufactured  by  himself. 

Abraham  Pridmore  and  Son,  of  Syston,  Leicestershire:  for  their  Double-blast 
Winnowing  Machine;  invented  and  manufactured  by  themielves. 
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*J.  T.  Knapp,  of  Clanfield,  near  Bampton,  Oxfordshire:  for  a  Widhowidc  or  Con- 
dressing  Machine ;  invented  by  —  Nalder,  of  Alvesoott,  Oxlbrduiire,  aai 

manufactured  by  the  Exhibitor.— The  Judges  partienlmrly  specified,  in  tkii 

commendation,  the  "revolving  screen  on  a  novel  principle/  wluch  thew- 

chine  contiuned.    The  Exhibitor,  in  his  specifications  of  entry,  rdfentoAii 

screen  in  the  following  terms:  "The  Machine  is  fitted  with  a  ^lindricd 

screen,  the  rotarv  motion  of  which  presents  a  much  larger  rarfhee  for  lereo- 

ing  than  the  ordinary  flat  one,  and,  with  the  draught  of  air  from  tbe  fa, 

which  is  made  to  pass  through  it  e£fectnally  separates  the  cieaa  eon  ftontk 

broken  small  seeds,  and  produces  the  sample  fit  for  uailLet  in  most  CMCi  t 

one  operation/' 
fBuRGESS  and  Key,  of  Newgate  Street,  London :  for  their  Five-tined  DiggiBg*^ 

Hay -forks ;  invented  and  manufiictnred  by  Francis  Parlua,  of  SrmmibuL 
t  James  Tree  and  Co.,  of  Charlotte  Street,  Bla<^fHars'  Road,  Surrey:  for  thorSpring 

Horse-Halter:  invented  and  manufactured  by  James Bedinglon, of  Birniiupin. 
*Clayton,  Shuttle  worth,  and  Co.,  of  Lincoln :  for  their  Six-horse  power  Foxtip 

ble  Stcam-Engine ;  invented,  improved,  and  manu&ctured  by  themselTei. 
*RiCHARD  Garrett  and  Son,  of  Leiston  Works,  Saxmundham :  for  tiieir  Six-hone 

power  Portable  Steam-Eugine ;  improved  and  manufiietnred  by  thenselTCL 
fTuxFORD  and  Sons,  of  Boston :  for  their  Four-horse  power  Portable  Housed  Stoa-     ; 

Engine ;  invented  by  Weston  Tuxford,  of  Boston,  and  mannfoetored  by  ^ 

Exhibitors. 
fHoLMES  and  Sons,  of  Norwich:  for  their  Five-borse  power  Portable  SCe»- 

Engine ;  improved  and  manufactured  by  themselves. 
*Clayton,  Shuttleworth,  and  Co.,  of  Lincoln :  for  their  Six-horae  power  Find 

Steam-Engine ;  invented,  improved,  and  manufactured  by  themselyes. 
f  Tuxford  aud  Sons,  of  Boston  :  for  their  Six-horse  power  Fixed  SCeam-I^^; 

invcuted  by  Weston  Tuxford,  of  Boston,  and  manufoetured  by  the  ExhibitoBi 
^Richard  Garrett  and  Son,  of  Leiston  Works,  Saxmundham :  for  their  Drill  ftr 

General  Purposes ;  invented,  improved,  and  manufhctnred  by  tfaemsdves. 
♦Richard  Garrett  and  Son:  for  their  Ten-row  Lever  Com  and  Seed  DriD; 

improved  aud  manufactured  by  themselves, 
t William  Walker,  East  Bridgeford,  Nottinghamshire:  for  his  Coin  and  Seed 

Drill ;  invented,  improved,  and  manufactured  by  himself. 
♦Richard  Garrett  and  Son  :  for  their  Drill  for  Turnips  md  Manaold-Wiind> 

with  manure,  on  the  ridge ;  improved  and  manufiictmred  by  the  Exhibiton. 
tfE.  and  T.  Humphries,  of  Pershore,  Worcesterehire :  for  their  Combined  Tlinih- 

ing,  Shaking,  Riddling,  Winnowing,  and  EUevating  Machine;  improved  nd 

manufactured  by  the  Exhibitors. — This  machine  was  "  Specially  Commended" 

by  the  Judges, 
t  Richard  Garrett  and  Son,  of  Leiston  Works :  for  their  Portable  Combined 

Open- Drum  Thrashing  Machine,  for  Steam-power ;  invento!*  improved,  lod 

manufactured  by  the  Exhibitors. 
♦Ransomes  and  Sims,  of  Ipswich:  for  their  Iron  Plough,  with  two  wheds.  msrkcd 

V.  R.  D.;  invented,  improved,  and  manu&ctured  by  thptnaelres; — "adapted 

for  ploughing  more  than  10  inches  deep." 
♦James  and  Frederick  Howard,  of  Bedford :  for  thdr  Iron  PloQgfa,  wiA  t«o 

wheels,  marked  P.P.  No.  2;  invented  and  maimfoctured  by  themidTei}— 

"  adapted  for  general  purposes." 
fWiixiAM  BusBT,  of  Newton-le- Willows,  Yorkshire :  for  his  Two-wheeled  PloDgh 

for  general  purposes ;  invented,  improved,  and  manufoetnred  by  himadfl 
fWiLMAsi  Ball,  of  Rothwell,  Northamptonshire:  for  his  Iron  Pkmgfa;  inventedt 

improved,  and  manufactured  by  himself: — **  adapted  for  genend  purposes." 
tBuR(!Ess  and  Key,  of  London :  for  a  Wronght-iron  Ploush :  invented  nd  msna- 

factured  by  William  Williams,  of  Bedford : — **  adapted  rar  gen«ral  pnrposcs.* 
-f  Richard  Couemah ,  of  Chelmsford :  for  his  Drag-Harrow,  CnltivatOTy  or  Scarifier; 

invcuted,  improved,  and  manufactured  by  himself. 
fWiLLiAM  CnoesKiLL,  of  Beverley  :  for  his  Dncie  Drag-Harrow,  or  XJlef  Oil* 

ti valor;  invented,  improved,  and  manufactured  by  the  Exhibitor. 
f  Charles  Hart,  of  Wantage:  for  his  Seven-tine  Cultivator;  inTontied, 

and  manufactured  bv  himself. 
•|-KicHARi>  Garrett  and  Son,  of  I/eiston  Works :  for  a  Revbhing  Hovw-Hbe,  fot 

setting-out  and  thinning  Turnips ;  invented  by  John  ^fartuk,  of  ^ 

Fakenham ;  improved  and  manufactured  by  the  Exhibitors. 
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•tWiLLiAM  Crossrill,  of  Bcverlcy :  for  an  Improved  Bell's  Reaping- Machine ; 
invented  by  the  Rev.  Patrick  Bell,  of  Carmylie,  Scotland;  improved  and 

manufactured  by  the  Exhibitor. 
"^William  Smith,  of  Little  Woolstow,  Buckinghamshire :  for  a  Subsoil  Plough, 

invented  by  himself,  and  manufactured  by  Ransomes  and  Sims,  Ipswich. 
*BAnRETT,  ExALL,  and  Andrewes,  of  Reading :  for  their  Paragon  Gram-Cmshin^ 

Mill,  for  hand-power,  marked  J.  C. ;  invented,  improved,  and  manu&ctured 

by  themselves. 
*Ransomes  and  Sims,   of  Ipswich:  for  their  Ransomes*  Chaff-Engine,  No.  3; 

invented,  improved,  and  manufiEictured  by  the  Ehchibitors. 
fWiLLiAM  Dray,  and  Co.,  of  London :  for  a  Chaff-Cutting  Machine ;  invented, 

improved,  and  manufactured  by  Richmond  and  Chandler,  of  Salford. 
fRiCEULRD  Garrett  and  Son,  of  Leiston  Works :  for  their  Chaff-Cutter,  for  hand- 
power;  improved  and  manufactured  by  themselves. 
fJAMEs  DuNLOP,  of  Haddington  :  for  his  Self-adjusting  iaddle  for  cart  or  farm- 
harness  ;  invented,  improved,  and  manu&c^'^  hy  himself. 
*JoHN  Whitehead,  of  Preston :  for  his  Tile  Machine ;  invented,  improved,  and 

manufactured  by  himself, 
t John  Gillam,  of  Woodstock :  for  a  Seed  and  Corn-Separator ;  invented  and 

improved  by  himself; 
•f  John  Barker,  of  Dunnington,  York  :  for  a  strong  One  or  Two-Horse  Yorkshire 

Cart;  invented,  improved,  and  manufactured  by  himself. 
♦John  Cook,  of  Eagle,  near  Newark,  Notts.:  for  a  One-Horse  Plank  sided  Cart; 

improved  and  manufactured  by  himself. 
*  J.  Bailey  Denton,  of  52,  Parliament  Street,  London :  "  for  his  Models  connected 

with  Drainage ;"  invented  and  improved  by  himself. 
* Jame8  Woods,  of  Stowmarket :  for  his  Portable  Asphalte  Cauldron,  and  working 

tools ;  invented  and  manufactured  by  himself, 
f Barnard  and  Bishop,  of  Norwich:  for  Wrought-Iron  Gates;  invented  and 

manufactured  by  the  Exhibitors. 
fJoHN  Eaton,  of  Twy well  Works,  Kettering:  for  a  Hand-Power  Lifting-Jack  ; 

invented  by  John  filockweil,  of  Twy  well  Works ;  improved  and  manufactured 

by  the  Exhibitor. 
tWiLLiAM  Dray  and  Co.,  of  London:  for  a  Farm  Fire-Engine;  invented,  im- 
proved, and  manufactured  by  themselves. 
♦Richard   Forshaw  and  Co.,  of  Liverpool :  for  a  Three-ton  Cart,  and  Cattle 

Weighiug-Machine ;  invented  by  John  Craig,  of  Liverpool;  improved  and 

manufactured  by  the  Exhibitors. 
♦Richard  Forshaw  and  Co.:  for  a  Fii"e-En^ine  and  Liqmd  Manure  Spreader; 

invented  by  —  Kase,  of  the  U.S.  of  Amenca ;  improved  and  manufactured  by 

Burgess  and  Key,  of  London, 
f  Mapi'lkbkck  and  Lowe,  of  Birmingham :  for  a  set  of  Cfust-iron  Stable  Furniture ; 

invented  and  manufactured  by  themselves, 
f  Mafplkbeck  aud  Lowe:  for  the  **  improvement  in  scythe-plates,"  shown  in  their 

set  of  Steel-pointed  Scythes  ;  invented  and  manufactured  by  Robert  Sorby  and 

Sous,  of  Sheffield. 
♦William  Newzam  Nicholson,  of  Newark-on-Trent :  fbr  his  "useful  application 

of  tubular  iron  to  agricultural  purposes;"  as  shown  in  the  construction  of  his 

Haymaking  Machine,  fitted  with  metallic  tubular  shafts. 
♦William  Newzam  Nicholson:   for  Cottage-grates  for  bed-rooms;  invented, 

improved,  and  manufactured  by  himself. 
♦James  and  Frederick  Howard,  of  Bedford:  for  a  Horse-Rake;  invented  and 

manufactured  by  themselves. 
♦Ransomes   and   Sims,   of  Ipswich:   for  Ransomes'  Suffolk  Horse  Drag-Rake; 

invented,  improved,  and  manufactured  by  the  Exhibitors. 
♦Ransomes  and  Slms  :  for  Stable- Fittings ;  invented  and  improved  by  James  Bruce, 

of  Gwyrch  Castle,  Ireland;  manufactured  by  the  Exhibitors.^ 
♦S3I1TH  and  Ashby,  of  Stamford :  for  a  Double-action  Haymaking  Machine  (on 

their  wrought-iron  wheels) ;  invented,  improved,  and  nMinnfactared  by  the 

Exhibitors. 

James  Hudson, 
London,  Dec,  30,  1854.  Secretary. 


(     Ixxxviii     ) 
$n>8  for  lEssagg  anb  lEUports  for  1855. 

OPEN   TO   GENERAL  COMPETITION. 


The  Conditions  of  these  Essays  and  Reports  were  given  in  the  Appendix  of 
No.  XXXIII.  of  the  Journal,  pp.  viii*  and  ix*;  the  Rules  cf  (/ompetition 
will  he  found  in  the  Appendix  qfSo.  XXXI.,  at  p.  xviii. 


I 
Fifty  Sovereigns  will  be  given  for  the  best  Report  on  the  Fanning 
of  Buckinghamshire. 

Fifty  Sovereigns  will  be  given  for  the  best  Keport  on  the  Farming 
of  Warwickshire. 

Forty  Sovereigns  will  be  given  for  the  best  Essay  on  the  causes 
of  Fertility  and  Barrenness  in  Soils  so  far  as  observation  and 
science  have  hitherto  enabled  them  to  be  ascertiined. 

Twenty  Sovereigns  will  be  given  for  the  best  Essay  on  Arti- 
ficial Manures  and  the  principles  of  their  application. 

Twenty  Sovereigns  will  be  given  for  the  best  Essay  on  the 
Prevention  of  Mildew  in  Corn-crops. 

Thirty  Sovereigns  will  be  given  for  the  best  Account  of  the 
Chemical  Changes  which  take  place  in  the  Fennentation  of 
Dung  as  determined  by  analysis ;  and  the  loss,  if  any,  which 
.arises  from  its  being  exposed  to  the  atmosphere  in  difierent 
stages  of  fermentation,  and  of  the  state  in  which  the  nitrogen- 
ous matters  exist  so  far  as  they  still  remain  in  fermented  Dung. 

Twenty  Sovereigns  will  be  given  for  the  best  Account  of 
Artificial  Food. 

Ten  Sovereigns  will  be  given  for  an  account  of  the  mode  of  ma- 
nagement which  will  best  retain  moisture  in  dry  Turnip-land. 

Twenty  Sovereigns  will  be  given  for  the  best  Account  of  the 
Nature  and  Treatment  of  Lameness  in  Sheep  and  Lambs. 

Ten  Sovereigns  will  be  given  for  the  best  Report  or  Essay  on  any 
otiier  Agricultural  subject. 


The  Reports  or  Essays  competing  for  these  Prizes  must  be  sent  to  the  Secretary 
of  the  Society,  at  12,  Hanover  Square,  London,  on  or  before  March  1, 
1855.  Contributors  of  Papers  are  requested  to  retain  Copies  of  their 
Communications f  as  the  Society  cannot  be  remonsiblefor  their  retuni. 
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